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WARREN PETROLEUM CORPORATION - 


Export Terminals: Corpus Christi, Port Arthur, Baytown 


Producers, Manufacturers, 
Texas City, and Norsworthy, Houston, Texas 


Exporters and Marketers 


TULSA 2 OKLAHOMA CABLE ADDRESSES: Stavolene, Warren 





Crude Oil, Natural Gasoline and Liquefied Petroleum Products 


% PROPORTIONEERS % 
CONTINUOUS PRODUCTION 
METHOD CONFINES ALL 
FLUIDS IN PIPE LINES 
THROUGHOUT PROCESS 





These views of the % Proportioneers% 
continuous, automatic, cut-back instal- 
lation at the General Petroleum Cor- 
poration Asphalt Refinery in Vernon, 
California, indicate the cleanliness and 
compactness of this modern method. 
Open tank mixing and the fire hazard 
due to foaming are entirely eliminated. 
Less tankage is required for storage 
since blending is performed as a con- 


tinuous process and batches can be 





delivered direct to tank cars. Rehan- 








dling is avoided, with consequent sav- 





ings in time, power, equipment and 
evaporation loss. By means of this 
highly flexible %.Proportioneers%o sys- 
tem, one operator can... with a single 


adjustment. ..continuously reproduce 


any cut-back having a viscosity within 


specification limits. 


Ask for 
Standard Methods Brochure No. 110 


Write to %Proportioneers, Inc.%, 412 Harris Ave., Providence 1, Rhode Island 
Technica! service representatives in principal cities of the United States, Canada and Mexico. 
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“We Can Do Something 


Du Pont official suggests “Precinct System 


Chartes A. Cary 
Layout and tion of New Shell Shop 
Modern shop facilities are combined with a system for reutiog work through 
the shops that is “short on paper work and long on expediting. 

Robert Haldane 


Insulated Tanks on Barge Protect Lube Ti 


emperatures 
Rquipment of special design provides real savings in handling-time and in 
the cost of steam for heating cargoes to be unloaded. 


Thermochemistry for the Petrochemical Industry, 

Part XI, Cyanogen Comyounds 

Thermodynamic data for cydnogen, hydrogen cyanide, cyanogen chloride, 

‘yanogen bromide, cyanogen iodide, ——— evanide, and acrylonitrile 
Kenneth A. Kobe and Ernest G. 


A Method for Determination of Bloom of Lubricating Oils. 93 
The bloom or “cast” is generally accepted as indicating whether a lubric ating 
oil s of paraffin or naphthene base, so that this determination has practic al 
importance from the standpoint of consumer acceptance 

i ips 


A. Kinsel and J. Phill 
of Cathodic Protection for Box Type Coolers . 


The effectwe control of corrosion on the water side of open- yhe type coolers 
has been achieved at the Baton Rouge refine y of Esso Standard Oil Company 
C. RB. Draaghen, 


" in promoting good citizenship 


Jr., and E. B. McNell 
Blending and Packing Plant Opened at Marcus Hook 


Maintenance Practices in a Small Refinery 
fay ly ba 3 R. W. Pollard, Leon T. Harris, and 
. FP. Dougherty 


EMects of Sulfur in Motor Gasoline on Engine Operation 
Th results of cowtrolled tests have not checked general fleld experience, and 
both engine manufacturer and petroleum refner may And it advisable to do 
further work with thetr own Se mn 

R. E, Jeffrey, J. B. Duckworth, and E. J. Gay 


pressure conditions may be plotted, id 
of the joint, and estimation of the margin ageinst 
Robert G. Blick 


High Pressure of 

Part V. The Liquid in I 

Some recent processes involving Gt moderate 

high temperatures are arousing interest in the Untied States and EB 
W. Sherwood 


Creep and Reprare Sstiemmeesy ..::+5 7M 
Many of the allay ctecte ape sned sneumediaBy te the petroleum refining Gnd 


pressures ond 
ngltand 


chemical processing flelds were first teated proved through carly creep 
and strese rupture work, New apparatue will extend the range of these tests 
Olefins in PY eee Pet r .. 29 
A direct com; of results with three ‘olefin “determination methode— 
bromine number, nitrogen tetroride , and silica-gel adsorption—to 
@ number of shaie-oil and pstroleum naphthas 

G. U. Dinacen, J. RK. Smith, and Joha 8. Ball 
Operation of API Oil-Water Separator at Trenton Refi .. 135 
Experience with a modified API type separatar in the recovery of « e oils 
from refinery effluent, 

c. ¥. Miller 
The New Titanium, and Zirconium... . 138 
Techniques for producing and fabricating these new metals are progressing 
rapidly, se that within the next few years they take an important place 
in industry along with the other “special metals” such as the stainices steels, 


Waste heat boilers and steam generation are d wussed in thin Anal inetall- 
ment of @ series, 
Tyter G. Hicks 


Rupension Jolaw and Thaler Application 

In many cases the refinery practice of providing for piping ex 

pensiog oy means of fete ine tena con be uantamesesy red by 
joints 
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Saar 
they’re . 


. ++ BUT they've been “given the works” 
by many large fabricators of stainless steel equipment—on the job. 
And, from all reports, they're the most all ‘round satisfactory 
electrodes PAGE ever developed for any kind of weld 
on any type of stainless steel. And PAGE has been making 
stainless steel electrodes since the early development of stainless. 


Ask your Page distributor about these new, improved Stainless Steel Electrodes 


Monessen, Pe. Atiente, Chicege, Denver, Detroit, Los Angeles, New York, Philedelphic, is ~ ~ 
CF j, 


~~, m 
fouc, 


Pittsburgh, Portiend, Sen Francisco, Bridgeport, Conn. 


a 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 
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Resistance 


With no more resistance to flow than a cloud 


to a jet fighter, the Fisher Type 57TL is a new 
meter run shut-off valve. Provides greater 


rangeability of meter settings. Pneumatic top 





work, 2 to 15 PSI, operated from differ2ntial 





limit controllers. Designed for minimum resist- 


ance, the flapper lifts clear of the “ow stream. 


Available in iron or steel bodies, sizes 4” through 


10”; composition disc for tight shut off. 


WRITE TODAY FOR FURTHER DETAILS 


ISHED 


GOVERNOR CO 
Marshalltown, lowa 
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TIMKEN 18-8 STEEL TUBES Shows the 
best combination of creep strength, oil 
corrosion resistance and oxidation re- 


sistance up to 1500°T 


TIMKEN SICROMO 9 M STEEL TUBES This 
steel possesses the maximum corrosion 
resistance of any of the steels below the 


stainless group 


TIMKEN SICROMO 7 STEEL TUBES For 
applications requiring better corrosion 
resistance than can be obtained with 


$% Chromium type steels 


TIMKEN SICROMO 5 S STEEL TUBES For 
oxidation resistance to 1500°F. Good 
creep strength and corrosion resist 


ance to 1400 fF. 


TIMKEN 4-6% CR MO STEEL TUBES For 
service up to 1200°F. Superior corro 
sion resistance. Less oxidation resist 


ance than Sicromo 4 


TIMKEN SICROMO 3 STEEL TUBES For 
service up to 1200 PF. Have excellent 
oxidation resistance and good corro- 


sion resistance 


TIMKEN SICROMO 2 STEEL TUBES For 
service up to 1200°F., where better 
scale resistance is required than can be 
obtained with 2% Cr. 4% Mo. Steel. 


TIMKEN 214% CR-1.0% MO STEEL TUBES 
For service up to 1150°F. Has greater 
resistance to creep than 2% Cr. 42% 
Mo. Steel. 


TIMKEN 2% CR-12% MO STEEL TUBES For 
service up to 1150°F. Intermediate cor- 
rosion resistance plus good creep 
strength, fair oxidation resistance. 


TIMKEN DM STEEL TUBES For service up 
to 1150°F. This steel offers outstanding 
creep strength 


TIMKEN CARBON-MO STEEL TUBES For 
temperature up to 1000°F. Improved 
creep strength makes it safer than car- 


bon steel 


TIMKEN CARBON STEEL TUBES Generally 
for service not exceeding 900° F., where 
corrosion and oxidation resistance are 


not important. 


Whatever your tube problem, here’s how 
to get the best LIFE/COST ratio! 


i get the most economical service from your high 
temperature tubes, you want two things FIRST a 
steel that stands up under your particular conditions ot 
operation. And SECOND—the one analysis that meets al! 


your requirements at the lowest cost in terms of useful life 


per dollar thtested 
That's why The 


only offers a range of steels to meet every operating 


Iimken Roller Bearing Company not 


requirement but slso experienced assistance in choosing 


the one steel that means maximum economy for vou 


ty pve al high temperature steels are liste d above lo 


of getting the one that offers the best lite/cost 


VEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 





ratio, call in the specialists of The Timken Roller Bearing 
Company. Their recommendations are based on 20 years 
of experience in dealing with every kind of high tempera 
ture application. And whichever analysis is chosen, you 
can be sure of getting uniform quality from shipment to 

, 


shipment, because the Timken ( ompany rigidly controls 


quality from melt shop through to final inspection 


For turther information on Timken* high temperature 
tubing, write on your business letterhead for a cop, of 

Timken Pressure Tubes and Piping’. The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 


Ohio. Cable address TIMROSCO”" 





“You can engineer any trapping 
job with this book’’ 


YOU CAN'T GO WRONG 


HERE is no guess work about steam traps 
Sgt) Gale Geile on ai Gin or steam trap selection when you have 
and types of Armstrong steam traps the 36-page Armstrong Steam Trap Book to 
Be Aston me + ntaiiine work with. You don’t waste money on traps 
“EFF cae oe that are too big for the job. You don’t get 
r inefficient drainage with traps that are too 

small. 

This book explains the design, operation 
and advantages of Armstrong steam traps, 
specifies materials used, gives complete dimen- 
sional data, includes list prices, actual capaci- 
ties under working conditions. There are 10 
pages of tabular and technical data explaining 

ties to atahite Smuts ae ane how to calculate condensate loads and select 

select traps for mane of equipment , 

the correct trap for the job, complete instruc- 
| seattle Seg e- Sea tions on installation and maintenance. The 
~~ Cin Steam Trap Book also describes Armstrong 
pf 4 traps for draining moisture from compressed 
+ air systems, Armstrong steam humidifiers for 
adding moisture to dry air and Armstrong 
non-condensable gas purgers for removing ait 
from refrigeration systems. 
' Anyone is welcome to a copy of this useful 
oo guide to good trapping practice. Send for 


h 
alan condemate capocty chart yours t oday. 


trap, 
factors recommende- 
— prt ae ARMSTRONG MACHINE WORKS 
852 Maple $t., Three Rivers, Mich. 


{0NG STEAM TRAPS 
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Nobody told him 
he couldn't weld 


ALUMINUM 


So he’s welded 37 aluminum rings—7 feet in 
diameter into this low-pressure oxygen 
plant, bubble cap tower of Alcoa Aluminum 
And very nicely, too. Welding aluminum is 


no harder than welding other metals 


follow recommended, simple procedures 


| 


and you'll have smooth, tight joints every 
aluminum 


time. Gas, arc, resistance 


takes them all 


But ease of welding is only one of the 


} 


reasons you'll want aluminum for sub-zero 


Gentlemen 
Please send more information on cluminum's properties and 


opplications for sub-zero process equipment 
Nome 

Title 

Company 

Address 


City 


process equipment. It costs 25 to 50% less 
than other suitable metals. Alcoa Aluminum 
gets stronger and tougher as temperatures 
drop. Shows no signs of embrittlement at 
temperatures down to —320°F and lower. Use 
of aluminum speeds fabrication, reduces 
maintenance and increases the efficiency of 
exchangers and expanders 

For more information, mail the coupon 
below to: ALUMINUM COMPANY OF AMERICA, 
1476E Gulf Building, Pittsburgh 19, Penna. 


pW Redey.\ 


ALUMINUM 





cut threads 


BETTER 
FASTER 
CHEAPER 











LANDIS DIE HEADS cut tool cost by using chasers that are 
independent units. Worn or damaged chasers are reground or 
replaced individually, without affecting the remaining chasers of 
the set. 


LANDIS DIE HEADS reduce tool inventories by cutting 

both right- and left-hand threads with a single set of chasers. 

Chasers are ground on both ends, the spring action in the die 

head is reversed, and either a right-hand or left-hand set of LANCO—a revolving die hand 
‘ for hand-operated, semi-auto- 

chaser holders is used. matic, and automatic threading 


machines. 
LANDIS DIE HEADS cut all diameter threads with a con- 
stant pitch and form within the rated range of the die head 
with a single set of chasers. Short thread lengths larger than 
the rated diametrical range can be cut with the same die head 
equipped with over-size chaser holders. 


LANDIS DIE HEADS use chasers that can be reground to 
80% of their length. Regrinding is a simple operation restoring 
the entire cutting edge and leading feature, yet retaining the 
initial accuracy of pitch, diameter, and depth of cut. 


LANDIS DIE HEADS improve thread finish and cut pro- ; 
. , ons LANDMATIC—a stationary die 

duction costs by reducing chaser wear and breakage. ‘The tan- head with self-opening action 

gential position of the chaser to the work allows lateral absorption = a 

of cutting strains. Resulting reduced friction and vibration 

make higher cutting speeds possible without causing thread dis- 

tortion or chaser breakage. 

LANDIS DIE HEADS consistently produce threads accurate 

for lead. Regrinding does not destroy the lead controlling fea- 





ture of the chasers. Thus this feature assures accurate pitch 
threads throughout the chaser’s life. 


LANDIS DIE HEADS are built to stay on the production line. 
Tough, high-carbon steel is used in all parts. Rigid construction 

. . fs . ° LANDEX—a revolving die head 
maintains accuracy, and minimizes wear of working parts. Landis Sot cutatinde enttin madi ont 
Die Heads are furnished in two models, heat-treated or hardened 
and-ground, depending on the application and quality of thread 


other live spindle’ machines 


desired. 











LANDIS 











> in the Domestic Oil Fields by: Colcord-Wright Machinery & Supply Co., St. Louis, Mo.; 


J. Harter Machinery, Houston, Texas; Frederic-Baker Co., New Orleans, La Moore Machinery 


Co Los Angeles and San Francisco, Calif.; Hendrie & Bolthoff Mfg. & Supply Co., Denver, Colo 
WAYNESBORO PENNA 
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multipoint 
SPEEDOMAX INDICATOR 


TU ox: than twice as many unit temperatures 


can be checked with a single Speedomax Indi 
cator as with any other one, self-contained stand 
ard instrument available today. Reason is unique 
design which lets one instrument case hold both 
Indicator and all connections from as many as 126 
thermocouples. Thus, an operator can check all 
unit temperatures without reaching for out-of-the 
way switch boxes without moving a foot. Such 
convenience is ideal for routine logging. And in 
emergency, when many more couples must be 
checked with least delay, this type of Speedomax 
can become vital 

Speedomax is fast as well as convenient. Its 
drum-mounted scale spins from lowest to highest 
temperature in 4 seconds; for smaller jumps, pro 
portionately faster. This standard speed can be 
cut to 2 seconds if desired 


jet, Ad ND46.3)A 7 


Key type switches—relied upon for years in re- 
fineries—are employed for their dependable serv 
ice. Push-button or rotary switches can also be 
supplied, but accommodate fewer thermocouples 


per instrument 


Some refineries also use another Speedomax 
model which not only indicates, but can be 
switched to automatic signalling or recording. It 
fans through 20 to 160 thermocouples at only 4 


seconds apiece 


If you have an application in mind, an L&N field 
engineer will call, or send catalog, as you prefer. 
Just write Leeds & Northrup Co., 4923 Stenton 
Ave., Phila. 44, Pa. 





when you specity 
SOLVAY 


Supplying chemicals to American industry means more than meeting 
specifications at a price 


With Solvay it means prompt, dependable delivery from coast-to- 
coast warehouse stocks a continuing supply from five big plants situ- 


ated in America’s industrial centers 


... It means an all-inclusive working knowledge of alkalies, the result 





of sixty-nine years of experience. And Solvay’'s Industry- Wise” Tech- 
nical Service offers a specialized service that is exclusive with Solvay—a 


corps of experts who know your particular industry 


” 


These “extras” — ‘extras’ that cannot be shown in a specification, or 
found on a price list—are yours at no extra cost when you deal with 
America’s leading manufacturer of alkalies. Next time you order alkalies 


and associated chemicals . . . specify Solvay 


SOLVAY SALES DIVISION 


HEM AL &@ OYE CORPORATION 


40 Rector Street, New York 6, N.Y 


Boston * Charlotte * Chicago * Cincinnati * Cleveland + Detroit + Houston 
New Orleans + New York * Philadelphia * Pittsburgh * St. Louis * Syracuse 


oOlla, 


Ss Soda Ash + Caustic Soda + Caustic Potash + Chiorine + Potassium Carbonate + Nytron + Calcium Chioride 
Sodium Bicarbonate + Specialty Cleansers * Ammonium Bicarbonate + Sodium Nitrite + Para-dichiorobenzene 
PRODUCTS Ortho-dichlorobenzene * Monochlorobenzene » Methanol » Ammonium Chioride » Formaldehyde 


ishing Company Publication 





® There are many diaphragm control valves... but 


gee ceensens 


© 
: 


. 
Fon a diaphragm-operated valve that affords utmost precision in 
proportional high-lift control... your best bet is the Honeywell 
Series “700.” 

In addition to the usual features you expect to find in a fine valve, 
the “700” gives you: Pre-molded Neoprene Diaphragm with Roll- 
ing Action, Pivot-Mounted Inner Plate and Cradle-Mounted 
Upper Spring Flange, Duplex Bearing for Stem, ine-Piece Bonnet, 


Pop and Bottom-Guided Dise. 


he quality of the Series “700” stems from years of research and 
‘gineering know-how .. . in designing the right valve, from the 
right material, with the right specifications for the more complex 
process applications. 
Service, when needed, 1s available from the Honeywell nationwide 
network of branch offices and factory-trained field engineers . . . as 
near to you as your phone. Call in your local Honeywell engineer 


today ... for detailed information. 
woeios 
caneeet Investigate the Series “700” . . . today . . . write for Bulletin 700-2 
»PGANITATION 
fO#® ADVANCED 
INSTRUMENTATION 


eS MINNEAPOLIS-HONEYWELL REGULATOR CO. 
INDUSTRIAL DIVISION 
1907 Windrim Avenue, Philadelphia 44, Pa 


? principo! ches of the United Stotes, Conode ond throughout the world 


DIAPHRAGM VALVES 





AND PROCESS CONTROL SPECIALTIES 





When you're looking for 


LEAD-LINED 
EQUIPMENT 


that can stand the acid test 


Lead-lined or lead-covered equipment for handling 
corrosive chemicals has maximum life when it’s 
“Homogeneous” equipment made by National Lead. 


In “Homogeneous” equipment, the lead lining is 
inseparably bonded (not loose-lined) to the metal of 
which the apparatus is constructed. The bonding is 
accomplished by applying the lead directly to this 
metal without use of tin or tin-lead solders. 


The “Homogeneous” process of bonding gives you 
positive assurance that the lead will not creep 
buckle, or lose its grip. Despite shock, vibration, 
vacuum, pressure or high temperatures, that bond 
will hold. In fact. the bond will not be broken unless 
heat is applied closely approaching the melting point 
of lead itself (620 F.). 


All of National Lead’s “Homogeneous” Lead-lined 
or Lead-covered Equipment is individually fabricated 
to your spec ihcations. 


Our Engineering Department will be glad to discuss 
the value of “Homogeneous” lead-lined or lead-cov- 
ered protection for acid cars, trailer tanks, acid 
columns, agitators, autoclaves, digesters, heat ex- 
changers, vacuum tanks, storage tanks, propellers, 
heating and cooling coils. Consult with these special- 
ists whenever you need processing equipment that’s 
built to stand the acid test. 
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..-l00k to the Leader in Lead 


.in everything from lead pipe ...valves...sheet...and 
lead-lined or lead-covered equipment ...to complete acid 
recovery plants. 


NATIONAL 


LEAD COMPANY 


Vew York 6; Atlanta; Baltimore 3; Buffalo 
i; Chicago 8; Cincinnati 3; Cleveland 13; 
Philadelphia 25; Pittsburgh 12; St. Louis 1; 
Boston 6 (National Lead Company of Mass.): 
Los Angeles 23 (Morris P. Kirk & Son, Inc.); 
Toronto, Canada (Canada Metal Co. Lid.). tee. 0. 8. Pat. of 








This large mid-western producer of pharmaceuticals 
was unable to get satisfactory results with an air dis- 
persion process .. . until he called in MIXCO en- 
gineers. Their research data and 25 yéars of exper- 
ience showed him how to improve agitation and gas 
dispersion—how to obtain vastly greater output . 
high product quality better results than he had ever 
believed possible. 

The resulting installation of nine 50-horsepower 
LIGHTNIN Mixers has lived up to promises in every 
respect. 

Your process, too, may need only a slight change 
in fluid agitation to operate at its best. If you are 
shooting for faster production, closer control, or 


@ Poor 


Poor results are obtained 
with open impellers, which 
allow gas to by-pass as large 
bubbles. Swirling liquid mere 
ly rotates in tank, causing a 
deep vortex with little or no 
mixing action. Impeller is in 
correctly applied and does 
not break up gas bubbles. Low 
gas handling capacity and 
poor absorption are the re 
sult. A motor horsepower 
test shows almost as much 
horsepower drawn during 
gassing as in the ungassed 
liquid Try this test on yewr 
gas dispersion agitation 


reduced labor and upkeep costs, MIXCO can help 
you. Only MIXCO gives you the benefit of 25 years’ 
fluid mixing experience ... an impressive record of 
service to the process industries backed by 
research data that enable you to Anow in advance the 
results you will get. 

That's why MIXCO is glad to take ful/ responsibility 
for the success of every installation of LIGHTNIN 
Mixers! 

Check the processes you use or plan to use, and 
write us for facts on agitation that does what you 
want it to do. Write today. Your letter will receive 
prompt, courteous attention by MIXCO engineers. 


Goop > 


A MIXC ©-engineered instal- 
lation. Proper baffling breaks 
up swirl, giving top-to-bottom 
turnover and intimate mixing 
Disc-type turbine impeller, 
sized trom exclusive MIXCO 
data, is taking hold of the gas 
and liquid giving hne 
break-up of bubbles. Greater 
gas-liquid contact time per- 
mits higher gas flow rates and 
gives greatly increased pro- 
duction cates. The proof: 
horsepower consumption of 
the drive motor decreases con- 
siderably during gassing, in 
accordance with research data 


IT COULD BE YOUR PRODUCT 


Batch or 
Ceontinveus 
Processing 

Blending 

Mixing 

Agitating 


This MIXCO success story is typical! of meny in our \ 
files. If your process requires moving fvids within 
tanks, consult us. Typical problems we have helped 


customers solve include 





Gas Dispersion, 
Absorption 

Heat Transfer 

Emulsifying 


Dissolving Circulating 

Extracting Washing 

Contacting Reacting 

Solds Crystallizing 
Suspension Proc Control 


Stripping 








THREE 50-HP LIGHTNIN MIXERS (MIXCO 
engineered) give fine-bubble air dis- 
persion and step up heat transfer in this 
13,500-galion tonk. 


SOLUTION: MIXCO analysis showed greatest air- 
liquid contacting would be obtained by using three 
50-HP mixers én each tank. Each unit was equipped 
with three 36” diameter multi-blade disperser tur- 
bines operating at 83 RPM, as selected for correct 
soe Oe ° agitation by MIXCO's exclusive data on impeller 


* 


air 


nely ** 
gam produc 


amg design, proximity, and pumping capacity 
Each tank was equipped with three baffles 15” 
wide, cut off 1 foot below liquid level 
The mixers were LIGHTNIN Model 7A WC- 
§000, mounted 3 to a tank (9 units in all), on 6’ 


circle, spaced 120° apart 


RESULTS: Extremely fine bubble dispersion gives 
unprecedented high yields. High product stabil- 
ity and uniformity. Exceptionally trouble-free 
operation. Lower first cost and upkeep for the 
three LIGHTNIN Mixers (total 150 HP) than 
for a single competitive 125-HP unit. User well 
pleased with MIXCO installation. 
*Note—Had air flow rate been constant, larger size impellers 
1 have bee o . greatcr agitation. In 
ase, Variab r flow made it must’’ to size the impeller 


tor sat 


Check and mail coupon for further 
information on MIXCO engineering MIXING EQUIPMENT CO., INC. 
and LIGHTNIN Mixers and Agitators. 1064 GARSON AVE., ROCHESTER 9, N. Y. 
Please send me the literature checked 
() 8-76 Side Entering Mixers ([] 8-89 Top Entering Mixers 
() 8-78 Top Entering Mixers (Turbine and Paddle Type) 
(Propetier Type) (_] 8-75 Portable Mixers 
(] DH-50 Laboratory Mixers (Electric and Air Driven) 
Name 
Title 
Company 
Address 


City. 
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STANDARD ALLOY BUBBLE CAPS, continued 
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THE PRESSED STEEL COMPANY 


of WILKES-BARRE. PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES 


Petroleum Refiner—l 





any 
the|time 


any 


PLANTS 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
INCORPORATED 
MANUFACTURERS OF SEAMLESS, NON. FERROUS TUBING 


1431 CENTRAL AVE. ¢ DETROIT 9, MICHIGAN 


IN DETROIT AND DECATUR, ALA. 
Sales Offices in Principal Cities 
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A story of a job well done... 


Graver installations at Des Moines (one 40,000- 
barrel Expansion Roof Tank and four 40,000-barrel 
cone roof tanks) and at Mankato, Minn. (one 


@Several years ago, Graver built petroleum products 
tankage systems manifolded with Expansion Roof 
Tanks for the Great Lakes terminals at Sioux City 
and Des Moines, lowa; Watertown and Sioux Falls, 
S. Dak., and Alexandria, Minn. 

So satisfactory was the service of the Graver 
Expansion Roof Tanks that Great Lakes Pipe Line 
Co. included Expansion Roof Tanks in the speci- 
fications for its $55,000,000 expansion program. 

The new Graver installations include five 80,000- 
barrel Expansion Roof T anks at Minneapolis, four 


§$,000-barrel Expansion Roof Tanks at Omaha. 


{0,000-barrel Expansion Roof Tank and three 
40,000-barrel cone roof tanks) will be additions 
to present manifolded systems. Each of these Ex- 
pansion Roof Tanks will have a 10-foot lift. 
This repeat business speaks for itself—a tribute 
to Great Lakes’ progress and testimony to Graver 
engineering. Ask for case histories on performance 
and vapor savings with Graver Expansion Roof 


Tanks. Write now! 


FABRICATED PLATE DIVISION 
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NEW YORK + PHILADELPHIA + 





CHIKAGO + 


GRAVER TANK & MEG-CO.INC 9 
EAST CHICAGO, INDIANA : : ’ 


~ WOUSTON + SAND series, OKLA. © 
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In project engineering Bra 


look to these Lummus men for worldwide performance 





The Lummus man | engoged in project engineering has a well diversified 
background of practical experience. Directly from a me- 

chanical course at college, he entered the petroleum field and acquired his early 

experience with an oil company, either in the Engineering Department or in the 

Operating Department. He joined Lummus approximately 15 years ago, where 

his experience was extended covering all phases of engineering from laboratory, 

through design and planning to actual field construction. Concurrently keeping 

abreast of developments, he has maintained his standing as a licensed professional 


Engineer. 


In his wide field of project engineering are included many of the world’s 


outstanding refinery installations as well as petroleum chemical units. 


The Lummus Project Engineer is “at home” with operations in foreign fields. 
He has a broad knowledge of the unique problems encountered in Europe, the 
Near East, India, the Orient, Latin America, and Canada, as well as those which 
confront him in the U. S. A. Project Construction in isolated locations present un- 
usual difficulties in connection with problems of water supply, water disposal, 
housing facilities, personnel, etc., problems which the Lummus Engineer has han- 


dled successfully. 


Your Project at Lummus will receive the attention of those Engineers whose 
experience will best fulfill your specific needs. Frequent requests by customers for 
reassignment of the same Engineers for “repeat” jobs is the best evidence of their 


competence 


Now ready—1950 book of Petroleum Processes 





HORIZONS 
PETROLEUM THE LUMMUS COMPANY 


385 Madison Avenue, New York 17, N. Y. 


CHICAGO — 600 South Michigon Avenue, Chicago 5, lil. 
HOUSTON — Mellie Esperson Bidg., Houston 2, Texas 
The Lummus Company, Ltd 
525 Oxford $1., London, W-1, England 
Societé Francaise des Techniques Lummus 
39% Rue Cambon, Poris ler, France 
Compania Anonima Venerolana Lummus 
Edificio “Las Gradilias” 

Esquine Los Gradillas, Caracas, Venervela 














This new eighty page book describes the latest 
process developments in petroleum refining 
Detailed descriptions and flow charts of more than thirty 
refinery processes are featured. Photographic techniques are 


employed to assist you to visualize units. Send for your copy — today 





STRAIGHT FLOW OF AIR MAKES TUBE-TYPE TEFC* MOTORS 


*TEFC MEANS—Totally Enclosed, Fan Cooled 


bry CAN GET THE SAME PROTECTION against explosive vapors 
in refinery and allied operations that Humble Oil & Refining 
company gets with its Allis-Chalmers tube-type motors. 

This new type of motor is self-cleaning. Cooling air flows 
through straight, smooth tubes. There are no recesses to collect 
moisture and dirt as in conventional designs. Heat a 1. Efficient air flow combined with large 
type of cooling reduces weight of the motor. The tube-ty heat transfer area for quick heat removal. 
sign has been adapted to the most severe corrosive pen te tions 2. Free from dirt and moisture collecting 
found in refineries or chemical plants. Sas taki tee Maen a ee 

It is now available with Underwriters Laboratories’ label from 125 fan blows for ot air through tubes. 5. All 
to 800 hp, 3570 rpm, with corrésponding ratings at lower speeds. electrical parts completely enclosed for max- 

For more information, get Bulletins 51R7149 and 05B7150 imum protection from dirt and corrosive 


A-302 tmospheres 
ALLIS-CHALMERS, 1062A SO. 70 ST. nice / 
MILWAUKEE, WIS. 


ALLIS-CHALME 














Texrope is an Allis-Chalmers trademark. 
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Progress Report by Chemico 


LARGE FERTILIZER Sada of action warke 


PROJECT FOR Cs gee Saadend 








as reformers to convert refinery gas to hydrogen and nitrogen Local craftsmen placing reinforcing steel for foundations 





| = 
—_ 
a. 
ns 
~ tt 
a ee, 
RP 


General view of the project which covers an area of 1350 acres 





Nitric acid absorption towers and ammonié storage tanks 


These photographs show work in progress on the 550-ton — one of a number of world-wide Chemico activities which 
per day fertilizer plant being built at Suez, Egypt. This include projects in Formosa, India, Mexico, South Africa 
important Chemico project includes plants for the produc- and Brazil. Whatever your problem may be in the produc- 
tion of synthetic ammonia, nitric acid and calcium nitrate tion of heavy chemicals ... wherever it may be ... you 
together with complete facilities for supplying utilities can be sure that Chemico will deliver a highly efficient 


such as power and water to the various units. This is plant on a guaranteed-performance basis. 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMIO COMPANY 
is8 MADISON AVENUE, NEW YORK 22, N. Y 


FUROPEAN TECHNICAL REPRESENTATIVE 





CYANAMID PRODUCTS, LTD PRETTENNHAM HOUSS, LANCASTER PLACE, LONDON W c t ENGLAND ; ” 
emo Plants are 
PUROPEAN LICENSEE OF N. E. « PROCESS 


e Investments 


MYDRO-NITRO &. A.. ® QUAI DU CHEVAL BLANC, GENEVA, SWITZERLAND CABLES: CHEMICONST, NEW YORK 
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Law library 


HE safety of your employees, the welfare of 
| community and a major investment can 
depend on a single piece of prefabricated piping. 
That's what piping codes are for . state, na 
tional, association and insurance codes. You don’t 
have to know these codes because Grinnell en 
gineers know the “law” intimately, check and 
cross-check with these codes at every step from 
preparation of detailed drawings and specifica- 
tions right through bending, welding, stress re- 
lieving, heat treating, testing, final inspection, 
assembly and test runs. 


—— —— 


<2 =. 
ei eae ATS 


for shee fabotatins 


That’s just one of the many advantages of hav- 
ing a piping system prefabricated by Grinnell. 

The complete ‘package’ includes interpreta- 
tive engineering, metallurgical research, compli- 
ance with code requirements, manufacturing draw- 
ings and specifications, production schedules, pur- 
chase of materials, specialized facilities, skilled 
personnel, control of quality and rigid inspection. 

You get this complete package from a Grinnell 
prefabricated piping plant on schedule, ready for 
field erection, meeting all code requirements and 
at a real economy. 


GRINNELL 





los Angeles + Milwoukee * Minneapoli 


Vay, 





1950 Publishing Company Publication 


Grinnell Company, inc, Providence 1, R11. Warehouses: Atlanta * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno *Kansas City * Houston *Long Beach 
* New York * Oakland * Philadelphia * Pocatello * Sacramento * St. Louis * St. Paul * San Francisco * Seattle * Spokane 
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6 G-8 Tubuler Exchangers hendling giycol- 
omine on both shell and tube sides 
10 G-2 Twin Bore Pipe Section Regeneration 


Ges Heaters 
G-R Solution Reboiler, and G-R Tubular Se- 
condery Exchengers 

. 10 G-R Twin G-Fin Section Primary Exchan- 
gers, ond 3 G-R Tubular Secondory Ex- 





The El Paso Natural Gas Company has so many 
installations of G-R Heat Transfer apparatus that 
a complete list would be difficult to compile. 


However, the accompanying photographs, taken at 

random at Jal, New Mexico, indicate the wide on wanes Game 

range of services for which the Company uses A shell-end-tube unit with many distinctive features fer 
G-R apparatus. The illustrated G-R units include efficient performance with minimum attendance and mein- 
Twin G-Fin Section Primary Exchangers, Type — 

FST Tubular Secondary Exchangers, a G-R Solu- 

tion Reboiler, and Twin Bare Pipe Regeneration 

Gas Heaters. 


This company, like so many others throughout the 

oil and gas industry, has evidenced its satisfaction G-R TWIN G-FIN SECTION 
with G-R Heat Transfer Apparatus in the most The “universal” standard interchangeabl unit 
unequivocal and convincing manner — by wide -= ee —— Gas SASS Ge 


use and by repeat orders. 





You, too, can be assured of satisfactory service 

from heat transfer apparatus by standardizing on 

G-R. When doing so, you get the benefit of the 

unequalled G-R experience, the extensive variety of 

G-R designs, and the long-proven merit of G-R 

apparatus. Whatever may be your heat transfer 

needs . . . condensing, cooling, heating or heat 

exchange . . . be sure to consult the G-R engineers Widely used in ctw Ge aid enttanie adie 
for their authoritative advice. either bare tubes or K-Fin helically finned elements. 








THE GRISCOM-RUSSELL CO., 285 MADISON AVE., NEW YORK 17, N. Y. 
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Let MONEL 


Monel-lined top section of a large fraction- 
ating column. Made by the A. O. Smith Cor- 


help you keep costs down = 222° 556-6" 


Many years of service experience backed by extensive research, 
have shown that Mone!l® has satisfactory resistance to destructive 


corrosion by hydrogen chloride and hydrochloric acid. 


In applications where low concentrations of hydrochloric acid 
must be handled regularly, Monel vessels and processing equip- 


ment have given outstanding service. In petroleum refining, for 


1 


example, Monel-lined fractionating columns, tanks, and Monel 


piping and fittings have substantially outlasted other metals 


In addition, Monel is an excellent structural material, possessing Monel-lined tonks installed ot the plant of e 
large Southern oi! refiner. Tanks ore lined 


high strength, and good workability. Monel can be welded to form with Monel to combet corrosive action of 
dilute hydrochloric acid 

corrosion-resistant joints; can be machined, formed, and bent with The tanks were fabricated by Wyatt Metal 
& Boiler Works, Houston, Texas 

ordinary shop tools and methods 


Mone! is available in all standard mill forms, including seamless 


bing and Monel-Clad Steel sh am lates. 
tubing and Mon ad Steel sheet and pla cmeure OF seavict 


If you have corrosion problems and are looking for ways to NICKEL — ALLOYS 


ve product purity or cut maintenance expense, you are in- MONEL® + “K"® MONEL « "R"® MONEL + "KR*® 
MONEL + NICKEL + “D°® NICKEL + “L"® NICKEL 
INCONEL® + DURANICKEL® + PERMANICKEL® 
INCONEL “X"® 


ilt our Corrosion Engineering Service. Write, explain- 


} 


ilties, and we will put at your disposal a vast accu- 


mulation of research and experience data 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 





| Now-simper Faster, Automatic Titrations! 


SIMPLE OPERATION: In a 
series of titrations, simply fill the burerte, 
place the sample in the beaker—and the 
Beckman Automatic Titrator takes over from 
there. Raising the beaker holder into posi 
tion automatically starts the stirrer motor and 
begins delivering titrating solution into the 
sample 

A special circuit electrically anticipates 
the approaching end point, scaling down 
delivery of the titrating solution in progres- 
sively smaller increments to assure a highly 
accurate titration. When the end point is 
reached, delivery of the titrating solution 
stops and a light shows com 
pletion of the titration—al/ 
automatically and without at 
tention from the operator 

Whether your laboratory 
s large or smal! the Beckman 
Automatic Titrator provides 
important advantages in your 
titrating operations 
bir relea the technician dur 


tration, enabling him 


in ‘ 
ng £ 


to perform other operation 





For full details on this new Beck- 
man instrument see your authorized 
Beckman dealer—or write direct 
Beckman Instruments, National Tech- 
nical Laboratories, South Pasadena 
25, California. 

Factory Service Branches: 
NEW YORK — CHICAGO — LOS ANGELES 


BECKMAN INSTRUMENTS 





Here‘s another new Beckman ad- 
vancement in instrumentation — an in- 
strument that runs your titrations for 
you. It’s the Beckman Automatic Titra- 
tor—the instrument that makes accu- 
rate titrations more rapidly and con- 
veniently than by manual methods. 


such as preparing samples, or calculating 
results 
bie eliminates the fatigue caused by close 
observation required in manual procedures 
Plt gives objective, reproducible results . 
eliminates errors due to personal factors. 
Plt provides time-saving conveniences for 
sample handling 


PERFORMS A WIDE VARIETY OF TITRA 
TIONS —N 1 Oxid: Re 
duction, Precipitation, Complex-Forma- 
tion and other types. 





NO SPECIAL TRAINING IS REQUIRED 
rapid and acourate titrations can read- 
ily be performed without special skill 
or technique. 


QUICK, SIMPLE OPERATION —completes 
many routine titrations in only 1-14) 
minutes — even titrations to 0.1% accu 
racy in 2') minutes or less. Change of 
sample is simple, rapid—a single motion 
raises, locates and secures new sample 
in operating position. 


CONVENIENT, VERSATILE, ADAPTABLE 

0° cw 100° C temperature compensa- 
tion .. . adjustable holder accommo- 
dates 10 ml to 400 ml beakers or simi- 
lar vessels . . . instrument may be used 
with all standard burettes down to $ 
mil as many as four delivery units 
accommodated by single amplifier con 
trol unmit.... uses standard Beckman 
electrodes . . . electrode holders and 
delivery tip can be pivoted into aay 
required position... ample provision 
for mounting heating deviees or other 
special equipment. 


ALSO A RELIABLE pH METER —the Beck- 
man Automatic Titrator can also be 
used as an AC-powered pH meter to 
give accurate readings over the range 
0 co 14 pH, as well as millivole read 
ings from —600 to 4+- 1400 mv 


Beckman lastrements include : pl Meters and Electrodes — Spectrophotometers — Radioactivity Meters — Special instroments 


contro! modern industries 
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TWO-FISTED 
KaM “Century.” APAC 




















LICKS DOUBLE THREAT 


Century” Ye" thick APAC ASBESTOS-CEMENT SHEETS 

+ were used on this cooling tower ot the Mustang Plant of 

ooling tower temperatures on one the Okiahomo Gas and Electric Co. Constructed by Morley 

Co., Inc., K ty, K 

side, plus Oklahoma weather on the other, ae Hak. Clamnabe Sy, Sines 
don’t bother the K&M APAC Asbestos- 


Cement Sheets on this job. Always, on any 





flat surfaces—large or small — outside or 


inside — K&M APAC is good for years of Ka APAC evils your anced... 


Use it for any flat panels. partitions 


strictest economy. sheathing, shaft casings, bins 
APAC sections are large and strong, so that Cut it easily to any needed sizes 
right on the job 


application is simple and quick. Thus erec- 
Apply it over steel or wood girts 


tion time and labor costs are sharply reduced. wood studs, solid wood sheathing 
insulation board 
APAC Standar: 
Standard Thickn 


Then comes lasting resistance to every 
changing season; to fire, rust, rot, rodents 
and termites. You couldn’t have stronger 











assurance of minimum maintenance. You 
won't even need painting to preserve the 
neat, tough APAC surfaces Nata made hsbeslos... 


Avashey & M 


KEASBEY & MATTISON 


COMPANY - AMBLER «¢ PENNSYLVANEA 





Hts a 
Tough Job = 


Visco 24-Hour Field Service is a tough job — on 
paper. Visco men are actually on call 24 hours a 
day to handle any oii field or refinery emergencies 
. ++ but, we have found that where Visco Emulsion- 
Breakers are on the job, treating difficulties are 
so rare that Visco Field Service Men can almost 
always plan on a good night's sleep. 





If your treating has been an all-hours headache, 
better switch to the blue Visco barrels . .. no 
knockout drops in them, but efficient, economical 
emulsion-breaker performance around the clock, 
year after year. Call Houston, CAPITOL 7300, 
collect, for Visco action, now! 


VISCO PRODUCTS COMPANY 
INCORPORATED 
4 City Nationa! Bonk Building ¢ Houston 2, Texas 


WO.. CONSISTENTLY EFFICIENT DEHYDRATING AND DESALTING CHEMICALS 


wotrce . ° ectere « ~ - 
‘ee f : ° “ ’ ’ " 
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What’s worth metering 
is worth 


metering right! 


++. and Foxboro offers the right meter 
for every refinery measurement. See 
the typical applications below. 


For Metering 
Steam to Stripper 


one 
Stebilizing Unit 


For Metering Air 
from a Blower 


For Metering 
Reflux to Debu- 
tenizer in Light 

Ends Unit 


For Metering Ges 
Oil te Sterege in a 
Crude Unit 


For Metering 
Charge to Reactor 
in @ Poly Unit 





light weight & low 
cost for indicators & 
portable recorders 





ra 


Tyre 9? 
Meter Body 
for differential ronges 
| as low as | HO . 
pecially for low pres 





TYPE 17 
Meter Body 
vneqvualied avatlity 
meter for genera! refin 
ery service 


Tyre 6 
Meter Body 
longest floct travel, 
greates! power, highest 
eccurocy meter ever 

alt 





TYPE 6 
Meter Body 
leak proof measurement 
at really high pressures 
without compromise in 





sure gos ond ow service | occuracy 


a flow meter type for every need 


From its complete line of flow meters, Foxboro can offer the 
best type for virtually any metering problem .. . best in point 
of accuracy, dependability, and economy. There's a differen- 
tial pressure range and static pressure rating to meet every 
requirement. Meters are available as indicators, recorders, 


Specifications of Foxboro 
Meter Types Iilustrated 





MATERIAL RANGES 





100200” 





controllers, and transmitters. 

The widest selection of flow instruments is only one of 
many factors responsible for Foxboro’s acknowledged lead- 
ership in flow metering. See how this factor — together with 


many superior, exclusive design features 


244"—10" 





10400" 





give you most 
value for your money in flow metering. Write for Bulletin = 
351-2. The Foxboro Company, 74 Neponset Avenue, Foxboro, 


Maas., U. S. A. 


OXBOR 


5 PAT. OFF 





100”—200” 




















FLOW METERS 





RETUBING TOO OFTEN?...TRY 


ELECTRUNITE Stainless Steel Pressure Tubes 


Ease of installation...long life...resistance to high temperatures and extreme 


corrosion... all good reasons why it pays to use Electrunite Pressure Tubes made 


of Republic Enduro Stainless Steel. Full range of analyses to meet every need. 


REPUBLIC STEEL 


tna tof ELECTRUNITE 


Export Dept.: Chrysler Building, New York 17, N.Y. 


Vay, 1950—A Gulf Publishing Company Publication 








1950 FORECAST 
DOMESTIC DEMAND 
FOR PETROLEUM 


PRODUCTS 
DISTILLATE 


FUELS 
22.02% 


OTHER 
PRODUCTS 


12.73% 


RESIDUAL 
FUELS 


22.36% 














More natural gas, more natural gasoline. At the 
same time, motor fuels are accounting for a greater 
and greater percentage of the overall demand for 
petroleum products. But how do you fit the in- 
creased amounts of finished gasoline and naphtha 
from your natural gasoline and recycling operations 
to this market when the demand is for products of 
higher and higher quality? 

This is the answer: Up-grade these low re- 
search octane products with UOP’s Platforming 
process... produce Platformate...and you 
have a motor fuel that meets any market require- 
ment. No other process can up-grade low 
quality stocks as efficiently as Platforming. No 


FOR THE 11,640,000 GALLONS OF NATURAL AND RECYCLE 
GASOLINES THAT WILL BE PRODUCED EACH DAY IN 1950 


other product has the high quality and superior 
performance of Platformate. 


Platformates produced from natural gasoline 
and recycle naphthas have research and road- 
ratings of nearly 100 (with the addition of 3 cc. 
of lead). They are inherently stable and negli- 
gible in sulfur content. The odor is pleasant. 
[here is more energy per gallon. And the 
Platforming process is economical ... both in 
its initial investment and operating costs. 


Investigate Platforming now. Up-grade your low 
quality natural gasoline and recycling products to 
a point where they meet any market requirement. 


PLATFORMATE 





PRODUCT OF THE PLATFORMING PROCESS, DEVELOPED AND LICENSED BY 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices 
310 S. MICHIGAN AVENUE 
CHICAGO 7, ILLINOIS, U.S.A 


Laboratories 
RIVERSIDE, ILLINOIS 


Universe! Service Protects Your Refinery 
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WALWORTH PIPE LINE VALVES... 


Walworth makes 
BOTH gate valves and 
lubricated plug valves 

for pipe line service 


Walworth Pipe Line Valves are handling crude oil, 
fuel oil, gas, gasoline, and allied products in many 
of the most important pipe lines of the world. Their 
design is the result of years of experience in the pro- 
duction of valves to meet the particular require- 
ments faced by the Oil and Gas Industry, in the 
distribution of its products through pipe lines. 

Walworth Cast Steel Pipe Line Gate Valves and 
Cast Steel Horizontal Check Valves are accurately 

Walworth 12-inch, steel, Lubricated Plug Valves on scrubbers machined to close tolerances. They are produced 

in blower station yard of a southwestern pipe line company for maximum cold working pressure, and have face- 
to-face and other dimensions in accordance with 
the current API standards. Discs of both Gate 
Valves and Check Valves open completely out of 
the passageway, allowing an unobstructed passage 
for scrapers or other tools. 

Walworth Lubricated Plug Valves, because of 
the many advantages peculiar to the design of this 
type of valve, have gained wide acceptance in pipe 
line service, particularly on lines carrying natural 
or artificial gas and finished petroleum products. 

Full information furnished upon request. 


Walworth 8-inch, Series 600 Cost Steel, outside screw and 
yoke type, Pipe Line Gote Valves with stem protectors 


A Wolworth 26 x 24-inch Lubricated Plug Valve for 960 pounds 
working pressure, with ao high pressure cylinder for use in 
conjunction with avtomotic valve control. Built for natural gas 
pipe line service 


WALWORTH 


valves and fittings 


60 EAST 42nd STREET, NEW YORK 17, N.Y. 


Walworth 26-inch, Series 600 Cast Steel, Pipe Line Valve with 
double hondwhee! operator in a Sovth American pipe line 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE 


Petroleum Re finer 








ELLERBEL 
BROTHERS 


HAS NOW 
COMPLETED 
CONTRACTS 
FOR MOST OF 

THE MAJOR OIL 
AT eT 
COMPANIES 
ON THE 


GULF COAST — 











ELLERBER 
BROTHERS — 


MELT tne family of Johns-Manville 


Insulating Fire Brick .. 


Hens IS AN OUTSTANDING FAMILY of 
insulating fire brick for back-up or ex 
posed use the only family of its kind 
that gives you a complete range 4 
quick beating insulating fire brick for every 
purpose 
By taking advantage of the quick heat 
ing characteristics of these insulating fire 
brick, you'll benefit through important 
savings in fuel because of the quicker rise 
to proper operating temperature in the 


For 1600F 
JM-162C 


2300F 
oe 


or 2800F 
JM-28 


T-Tae- eit me ielele) 2 
eee py pmielele) 


furnace. This is a result of the low heat because they are easy to cut and fit. J-M 
storage capacity and low thermal conduc- Insulating Fireblok provide additional 
tivity characteristics of the brick. These heat savings because they reduce the 
factors are especially important where fur- number of joints, and require less mortar 
naces are being intermittently operated. for bonding 

The same materials can also be obtained Why not have a Johns- Manville insula- 
in large size units as Johns-Manville In- tion expert call to tell you more about 
sulating Fireblok. This product has many ways in which you can save by using these 
advantages over the smaller size fire brick, insulations in your furnaces. W rite Johns- 
from both a construction and stability Manville, Box 290, New York 16, N. Y. 
standpoint. They can be quickly applied for further information. 





Densities, Ib per cv 

Transverse Strengths ps 

Cotd Crushing Strengths psi 

Linear Shrinkage | percent 

Reversible Thermal Expension percent 


Conductivity’ et Meon Temperatures 
500 F 


| 000 F 
1300 F 
2000 F 


Recommended Service 
Bech ve 
tapered 





2600 F 
2300 F 2600 F 


s expremed in Btu in. per sq ft per F Note Above tests ore in accordance 


the dewgno'ed mean temperatures with ASTM tive stondords 




















Johns-Manville First in INSULATIONS 
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SD Nordstrom falves 


PIPE LINES OF AMERICA 
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GAS CONTROL ie With foresight 
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MAJOR VALVES 
IN MAJOR SERVICES 


G; Nordstrom Valve Division : 
ROCKWELL MANUFACTURING CO. 
VALVES  Stsurnsntmenen 








Except in cases of obvious abuse, nol one 
Hartzite plastic fan has ever failed. And 
thousands of them have been installed. 

Where there is a battery of towers, one 
Hartzite fan goes in, then the other towers 
are Hartzite equipped as replacement becomes 
necessary. That's the established pattern. 

Practically all the leading cooling tower 
builders specify this fan—many of them 
exclusively. 

Extremely resistant to shock and vibration 
damage; practically impervious to weathering 
and the acids and alkalies found in oil refin- 
ing; stands up well against abrasion. 

Hartzell cooling tower fans of 3’ to 10’ 
diameter are aluminum; from 10° to 22’, 
Hartzite plastic. For dependable, month- 
after-month economy and safety, insist on 
Hartzell cooling tower fans. Write 





or mail the coupon belew—now. 


Clip and mail now 


Compony 


PROPELLER FAN CO. ay 


Div. OF CASTLE HILLS CORP 


PIQUA, DEPT. J OHIO City & Stote 


PROPELLER-TYPE FANS AND BLOWERS—ROOF VENTILATORS—UNIT HEATERS © ENGINEERING 
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VALVE SHOPPING/ 


for BRONZE — IRON — STEEL — * 
CORROSION-RESISTING Valves 


POWELL makes them all 


When you want to buy a new suit, you don’t shop for the 
coat in one place, the vest in another, and the trousers 
in still another. 

But that’s just what you do if you get your bronze or iron 
valves from one source, cast steel valves from another and 
possibly special design or alloy valves from several others. 


No one makes better bronze, iron or steel valves than we 
do. And, in the field of special design and alloy valves for 
Guts Suing Ghach Wehea. Pranged corrosion-resistance, Powell has always led the way. Today 


Stee! Swing Check Vaive. Flanged 
GnSs and Getes Ranged cap. Powell makes the only COMPLETE line of these valves 


available. 


In short, Powell makes all kinds of valves* needed in your 
industry—and makes them better. So stop shopping for 
valves. Standardize on Powell . . . and centralize responsi- 
bility for the efficient operation of the entire flow control 
system in your plant. 


Fig. 1376—200-pound Bronze 
Gate Vaive with screwed ends, 
inside screw rising stem, union 
bonnet and renewable, wear- 
resisting “‘Powellium” nickel- 
bronze seat rings and disc. 


# Fig. 2033 -—— Class 300-pound 
Cast Alloy Stee! Angle Vaive. 
Flanged ends, outside screw 
Fig. 6079 — Class 600-pound Cast Stee! rising stem, bolted flanged 
Gate Vaive for Pipe Line Service. Has yoke. Streamlined areas 
flanged ends and bolted flanged bonnet through the body assure 
Bevel gear operated. Also available in maximum flow with mini- 
Classes 140, 300, and 400 pounds. mum pressure drop. Built 
to handie temperatures 
up to 1400F. 


*The Complete Powell Line includes Globe, Angle, “‘Y”, Gate, Check, 
Non-return, Relief, and Flush Bottom Tank Valves in Bronze, tron, 
Steel and a wide range of Corrosion-resistant metals and alloys. 


Fig. 6OTS MO. — Class 600-pound Cast ss 
Ask your nearest Distributor—or write direct Fig. 1793 — Large 125-pound Iron 


Stee! Gate Valve for Pipe Line Service 
Has flanged ends and bolted flanged bon- Body Bronze Mounted Gate Vaive. 
Flanged ends, bolted flanged yoke, 


net. Motor operated. Also available in . . . . 
The Wm. Powell Co., Cincinnati 22, Ohio outsoe cree rains stom ane ton 


Classes 150, 300, and 400 pounds 
pered solid wedge. Also available 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES in All Iron 


POWELL VALVES 


Petroleum Refiner—V ol. 29, No. 5 





A FAMOUS NAME ON FINE EQUIPMENT 


The Feed Pennant - «+ with its 


slogan is a symbol of finest quality 
materials and engineering leader- 
Write for complete ship. It is your guarantee of lasting 
information satisfaction! 


DALLAS TANK COMPANY, inc. 
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The coating that both insulates and prevents corrosion 





INSUL-MASTIC TYPE ‘D’ 


Serves many years without maintenance 


INSUL-MASTIC TYPE “D” is the dual 
purpose coating that not only insulates but 
also prevents corrosion. It is quickly applied 
to tanks, ducts, pipes and other metal vessels 
by spray gun and adheres at any angle 
without mechanical support. 


INSUL-MASTIC TYPE “D” will stop heat 
flow through metal by 65%, and pays for 
itself in a short time by fuel saving—such as 
in the case of oil storage tanks, where heat 
is used to maintain a free flowing viscosity. 


INSUL-MASTIC TYPE “D 


condensation and has proven to be very ef- 


also prevents 


fective on cold water intake lines in power 


Insul-Mastic Corporation 


OF AMERICA 


e PITTSBUR H 


Representatives in Principal Cities 


These photographs were taken in 1949 of 

fuel oi] tanks which were sprayed with Insul-Mastic 
Type “D’ eleven years ago. There has been no 
maintenance whatsoever needed during all 

these years. Today these tanks are stil] in 

excellent condition, and the Insul-Mastic 


Type ‘'D” is providing corrosion protection 


and unimpaired insulating value. 


houses and other places where water absorb- 
ent insulations have given trouble. 


INSUL.MASTIC TYPED’ consists of gran- 
ulated cork thoroughly mixed into a Gilsonite 
base binder, hence its corrosion preven- 
tive and adhesive properties. It is also resistant 
to most acids and alkalis. 


INSUL-MASTIC TYPE “'D” is effective be- 
tween -40’ to +300' F. Beyond these extremes, 
use the Insul-Mastic Vinyl System. Our near- 
est representative will gladly help you. 


Write for further information or see our cata- 
log in Sweet's Process Industries. 


mee" Masy 
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Aerofin gas-engine jacket-water 
cooling installation, La Gloria 
Corporation, Falfurrias, Texas. 
Designed to cool 334,200 gal- 
lons of water per hour from 
155° to 145 
air. Heat transfer 


BTU/hr. Engineered and built 
by Hudson Engineering Co 


using 100° ambient 
27,850,000 





NEW YORK + CHICAGO + CLEVELAND + DETROIT - PHILADELPHIA + DALLAS + SAN FRANCISCO + TORONTO + MONTREAL 











HEAT EXCHANGE 
Always Specify AEROFIN 


Whatever the heat-transfer problem — whatever the 
medium — whatever materials are required for highest 





efficiency and lowest maintenance costs, you can always 
rely on Aerofin. 


Unequalled experience and production facilities, plus 
I | 


constant research and materials testing, assure the 


proper construction and design for greatest efficiency 
and longest service life. Ask the Aerofin man. 


AE ROFIN CorPoRATION 


410 South Geddes St., Syracuse, N. Y. 


Aerofin is sold only by manutacturers of nationally advertised fan system apparatus. List on request. 
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- NOW! AT NO INCREASE IN COST TO YOU 


Makes a good steam trap better 


Nearly 650,000 Yarway Impulse Steam Traps have already been installed— 

YARWAY IMPULSE proof that they are doing a good job 
Now a stainless steel body makes this famous little trapeven better—at no increase in cost. 
STEAM TRAPS Better in wear, better in service. Users will find Yarways require less maintenance 
than ever. All parts are wear-resistant, practically wear-proot. There is only one 
ARE SOLD BY moving part, a small, stainless steel, heat-treated valve. Important, too—Yarway 
Impulse Traps are suitable for all pressures up to specified maximum without change of 


OVER 200 valve or seat 


Other popular advantages are small size, light weight, easy installation and low cost. 
DISTRIBUTORS. Often it costs Jess to buy a new Yarway trap than to repair an old, ordinary trap. 
In performance—ask any user. They all say Yarways are the traps that get equipment 


THERE iS ONE hotter sooner and keep it hot! 


For better steam trap performance, try mew stainless steel Yarways 
NEAR YOU. 


Write for name and address. YARNALL-WARING COMPANY 
128 Mermaid Avenue, Philadelphia 18, Pa. 


YAR WAY IMPULSE STEAM TRAP 





STEEL MAKING 
CAPACITY 


No place for leaky valves on this high 
pressure oxygen line where careful con- 
trol of the flow of oxygen to the open 
hearth furnaces is necessary at gll times. 

The Rockwood Ball Valve was‘elected 
by this large steel corporation primarily 
for its quick turn on and off action and 
leak proof service. These outstanding 
features of the Rockwood Valve enables 
furnace operator to properly control the 
oxygen which is used for the melting 
process that helps increase furnace 
capacity. 

The seven features on the right are the 
secret of Rockwood Ball Valves’ depend- 
able service — why you can count on 
them to stay on the job indefinitely with- 
out leaks or maintenance. Industry after 
industry has found Rockwood Valves 
reliable — in oil refineries, food, paper, 
chemical and rubber plants, etc. Full round open area - no turbulence in fluid stream. 

You can have Rockwood Valves in 
bronze in all pipe sizes from '/2” to 2” 
for 300 p.s.i. working pressure. 





Leak proof after continued use. 
New floating ball - resists pitting, scratching & abrasion. 


No exposed seating surface in open or closed position. 
Additional information and 
uses will be promptly supplied Easy to open or close under full pressure. 
— write for Bulletin V-4. Installed in any position. 


Distributors in all principal cities. Quarter turn (90°)opening and closing valve. 





cole @' foto} om.) 1 41, 1.483 mae 


102 HARLOW STREET WORCESTER 5, MASS 
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R422 Mes 


ASK YOUR R-PaC DISTRIBUTOR ABOUT 


REG UNION BONNET 


BRONZE GATE VALVES |, 


200 LB. CLASS 300 LB. CLASS 
200 ibs. steam at 500°F 300 Ibs. steam at 550°F 
400 Ibs. OWG (non-shock) 600 Ibs. OWG (non-shock) 
600 Ibs. Hydrostatic Test 


800 Ibs. Hydrostatic Test 
Integral Bronze Seats 
Nickel Bronze Seat Rings 


BONNET P & C High Test Bronze with 
smoothly machined bevel for tight joint 
with body. 


UNION RINGS P & C Valve Bronze 


Rugged. Permits repeated disassembly 
without distortion of body or weakening 
of threads 


WEDGE Nickelalloy. Reversible. Mill 
ed grooves engage guide ribs in body, 
reducing seat wear. With valve full 
open, wedge clears line of flow 

SEAT RINGS Nickel alloy (renew 


able in sizes 1” and larger) or bronze 
integral with body 


BODY P &C High Test Bronze 


Heavy end hexes. Heavy section 


and strong threads at union for 
long service. 


co 


FOR YOUR COPY 
OF DH I91 

Reading, Pc. Atlante, Baltimore, Boston, Chicago, Denver, Detroit, Houston 

New York, Philadelphia, Pittsburgh, Son Francisco, Bridgeport, Cona. 


R-P & C VALVE DIVISION 
AMERICAN CHAIN & CABLE 





ONE OF A SERIES DEMONSTRATING APPLIED LUKENOMICS 


~ REFILL FOR ALADDIN'S LAMP 


...0f how to keep vacuum transfer lines on stream longer 


To avoid costly shutdowns in their Persian 

Gulf refinery, yet keep initial costs low, the 

Bahrein Petroleum Company installed a stainless-clad steel 
furnace transfer line. This 15]-foot line has now handled sour crudes 
up to 900°F for over one year . . . without failure. Pipe of other 
design and materials under these highly corrosive conditions would 
either have to be replaced within an estimated six months or would 
be prohibitively expensive. In addition to low initial and operating 
costs, further economies were also realized in lightweight construc- 
tion of mitered and welded elbows, which materially reduced ship- 
ping costs 


Such strides in equipment design in the last two decades have 
resulted in increased efficiency . . . lower maintenance and oper- 
ating costs improved products. Many of these equipment im- 
provements result from the cooperative effort of the designer, 
engineer, fabricator and materials supplier. We call this Lukenom- 


ics. Such an approach is at your disposal to help solve today's 





critical problem—widening the margin between your costs and 


selling price 


To obtain the advantages of equipment built by fabricators applying 
the Lukenomics principle, write our Manager of Marketing Service, 
Lukens Steel Company, 404 Lukens Building, Coatesville, Penn- 


sylvania 





This frog section and the rest of the 151-foot 
transfer line were fabricated .nthe United States 
of Type 405 Lukens Stainiess-Clad Steel 


LUBENS 


BETTER PRODUCTS FOR BETTER EQUIPMENT 











LUKENS STEEL COMPANY 
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vest-pocxer PERCO®™ piant 


Cycloversion for small refiners! Design capacity —400 
barrels per stream day,with high octane improvement. 


Unit completely shop built on a unitized skid. 
Now on stream at Evangeline Refining Co., Jennings, 
La., reforming straight run gasoline with remark- 
ably low volume loss. Write us for full information. 


PERCO DIVISION + CHEMICAL PRODUCTS DEPARTMENT 
BARTLESVALE, OKLAHOMA 


PHILLIPS PETROLEUM > ore 


*A SERVICE MARK 


PROFIT WITH 





PERCO PROCESSES 

















AS GE valvEvente> 


@ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE © 


Ne. 727 : Ne. 680—Stenderd heavy duty 
36 inch =x 8 inch velve with handwheel contre! — 
heevy duty ducl ¥ selfitecking worm end geer. 
valve with 125- 4 Avtometic control end rubber 
peund Am. Std. seat available with 125-peund 
flanges controls flanges. Rubber seated volves 
meximum fiew with are drip tight with water at 100 
@ smell pressure a psig and air bubble tight of 80 
drop in large 36- SS psig under temperatures up to 
inch velve. By clos- plus 275° F. and as low os minus 
ing lerge vaive, 40° F. 
smell inner 8-inch 
velve controls small 


sure drop. Separate 
handwheel controls 
fer each valve vane 
patented Automatic 
control and drip 
tight rubber seat 
available. 


Ne. 771—Heevy duty wefer type 
valve equipped with hendwheel 
control — self-locking worm and gear. 
One-piece body casting. Vane, shoft 
assembly ond hendwheel contro! 
identical with double flanged voive. 
Face-to-face dimension does not re- 
duce torque. Flareout on body cast- 
ing dates large ting 
bracket base same as No. 680. 





of R-S VALVES 


Economy in first cost. Minimum number of 
“working parts. 


Body assemblies correctly engineered mechan- 
“ically and metallurgically. Equal or exceed e No. 734—72 inch 125 pound “H™ metal 
A.S.A. standards in every detail. velve for 800° F. Equipped with cooling 
fins, oil cylinder and positioner utilizing 
Only a few handwheel turns required for open- = psig os pressure and 0-15 
oe: 4 . pig i e . Positi com 
ing or closing. driven simulating streightline somi-t 
control curve or other characteristics 











Less inherent pressure loss reduces pumping 
* costs. 
More control rangeability. Readily adapted to 2 totives in expe- 


. all . rienced ing and 
automatic operation. 9 S 
P staffs to study your valve problems, 


‘ Self-cleaning—no pockets to capture sediment 4 : Selithas chad uaa amearenen 
— no objectionable turbulence or wire drawing. ot such studies. Specially trained fectery 
: : representatives ore alse available for 

Rotary motion of shaft reduces stuffing box consultation. 
* problems. Consult with your local R-S represento- 
tive. Look for the address and phone 


R-S PRODUCTS CORPORATION ewe listed cater “R-S Products, 
Wayne Junction + Philadelphia 44, Pa. gre sabes 








OEE ate gee 


— 
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Do your Plants 
grow like Topsy? 


A Badger plant is not like Topsy — it doesn’t just grow. A 
CA built plant is thoroughly planned and planned with 
imagination and experience. 

This planning is apparent in orderly layout of all component 
parts for easy operation and efficient control. It is apparent in 
the location of equipment for ready access when maintenance or 
replacement is required. 

Less apparent, but of equal importance, is the attention 
paid to longer range factors such as the need for future expansion 
and the effect of reasonably foreseeable technical developments 
and improvements. 

When your plant is designed and constructed by Badger, the 
value of this planning is quickly demonstrated by operational 


economy and production quality. 


E. B. BADGER & SONS CO. - Est. 1841 


N 
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Guick Seaming Lal Geligs/ 


Carry high overloads 
with high efficiency 


STEAM GENERATING 
UNITS 





Two 27,500 pounds per hour units, in 
stalled at Brown-Forman Disullers Cor 
~wation, Louwswille, Ky Features large 
urnace volume in limited space, with 
bigh ratio of radiant heating surface 


CLASS Mer. Carmel Public Utility, Mt. Carmel, 


Iilimows, s served by this 60,000 pounds 


per hour unit. Generous steam liberating 
surfaces and steam space permit wide 


fluctuations in load. 


70,000 pounds per hour steam generator 
at Humble Oif and Refining Company, 
Johnasue, Texas. An efficient, high-dury 
unit with water cooled furnace, using 
refinery gas fuel. 


Voge builds a complete line of bent tube steam 
generators, designed to burn solid, liquid, or gas- 
eous fuels to meet specific operating conditions. 
Superheaters, air preheaters, economizers, water 
walls, and soot blowers can be readily incorporated. 
Bulletins with general information and showing 


typical installations are available upon request. 


HENRY VOGT MACHINE CO. 


LOUISVILLE 10, KENTUCKY 


BRANCH OFFICES 
NEW YORK, PHILACELPHIA, CLEVELAND 
CHICAGO, ST. LOUIS, DALLAS 








LAYOUT FOR 


EFFICIENT REFINERY OPERATION 
WITH LOW MAINTENANC) 








Effective 
Uniform Heat 
Distribution 








Of all design features and qualities required in a 
petroleum processing furnace uniform heat seein 
distribution is the basic requirement for efficient —e 
operation, minimum tube corrosion and resultant 


low-cost maintenance. 


It is significant that Petro-Chem Iso-Flow Furnaces 
are unequalled for uniform heat distribution . . . 


their cylindrical design and vertical tubes provide 








a perfectly symmetrical pattern on the fluid and 


combustion sides, regardless of number of passes. 
. 


PETR CHEN 


ISO-FLOW FURNACES 


Maintenance 





PETRO-CHEM DEVELOPMENT CO., INC..120 EAST 41ST STREET, NEW YORK 17, N.Y 


y.7 a t Flagg. Brackett & Durgin, Bost - 0 D. Foste 


No capacity too large for Petro-Chem Iso-Flow Furnaces throughout the 
vielale Mla mm ial cane roleum and allied industries more than 600 Petro-Chem 
lso-Flow Furr S are pe rforming YL Lelie elit iielaiieli relale Mm iaMaalelaly 


instances operating in excess of their roCh ile lameaelolelai ay by more than 50 
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GIANT “GARDEN” OF GAS 


... Safeguarded by CONSOLIDATED 


Consolidated Safety Relef Valves are “standard 
throughout” the vast new storage tank installations 
of the Warren Petroleum Corporation at Maysville, 
Oklahoma 


These modern safety relief valves incorporate im- 


And for the best of reasons 


extra sate guards plus 
Lhe hxed 


portant and exclusive 
continued performance at rated capacity 
capacity of every (4 onsolidated Safety Relief Valve 
is built in. This means these valves do not depend 
upon the position of multiple adjustable blowdown 
nnys cannot be aceidentally altered during 


mamtenance (ine adjustment controls blowdown 


CONSOLIDATE 


only, without disturbing lift or secondary annular 
orice area 

The outside bevel seat and floating guide con- 
struction eliminate leakage under discharge piping 
stresses. Maximum tightness assured for all con- 
ditions of operation. 


Se 


Simplicity of design (25% fewer parts than ordi- 


nary valves), reduces maintenance and minimizes 
standardization problems 


Be doubly sure 


nel . efhcn ney and economy in operations by 


of safety for plant and person- 


specifying only Consolidated Safety Relief Valves 


ai distributor 


SAFETY V, A LVE \, 


-A Product of 


MANNING, MAXWELL & MOORE, 
OKLAHOMA 


rULSA, 


RELIEF 
INC. 





TO MARK PROGRESS 





ANOTHER IMPORTANT DEVELOPMENT in the LADISH LINE of 


(ontolled ually FITTINGS 


To increase safety, 
ing accessibility ...Ladish Welding Tees have 


oe THE COMPLETE FITTINGS LINE 
PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY Full Branch Outlets with identical center-to-end 
dimension of branch and run as is required for 
through 30 inches. Scientific metal 
iF A 1D) | S isl ¢ 6) distribution ... pioneered by Ladish.. . adds 
° extra protection by equalizing stress over the 
entire fitting and assuring maximum strength 


CUDAHY, WISCONSIN é - 
in every cross section, 


MILWAUKEE SUBUES 


S°2a°ty- DOOF ae | 


ease of installation and weld- 





each size 





_ he was on his way to work 
.. ds usual -. 


— 
TOR. 


. 
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219 churches, religious organizations 


Who shares Standard 


No college football stadium in the country 
could seat all the owners of Standard of 


California. 


With 97,000 individual stockholders, it’s 
one of the most widely owned companies 


in the West... and more than 70% of these 


people are small stockholders with less than 
100 shares. 


Among the large stockholders, you'll find 
literally hundreds of companies and organ- 
izations which work for you or benefit you 
every day—hospitals, universities, museums, 
churches, insurance companies, YMCA 
groups, research laboratories. And, of 
course, thousands of our employees are also 
owners. Standard of California profits, 
therefore, are divided among a tremendous 
number of people. 


3,500 Standard of California employees 


of California Profits? 


You share, too. Just since the war we've 
invested more than $500,000,000 in oil wells, 
refinery units, pipelines, tankers, distribu- 
tion plants and marketing outlets...facilities 
to help us meet our responsibilities to serve 


the growing West. 





91,000 Americans who invested their savings 





only FLUOR offers this selection 


A CHOICE OF TWO PULSATION DAMPENERS 
TO SOLVE YOUR PARTICULAR PROBLEM! 


A FUNDAMENTAL PULSATION DAMPENER 


in 1943, The Fluor Corporation pioneered the development 

of pulsation dampeners. The first U. S. Patent covering pul- 
sation dampeners designed specifically for the removal 
of gas stream pulsation and subsequent vibration in 
compressor piping was issued to Fluor in 1946. 


Continued research in gas pulsation and its associated 
problems has established that pulsation, and its in- 
tricate secondary vibration, can be attributed to 
both fundamental and high frequency pulsations 

—or to high frequency components alone. 


Whichever of these destructive conditions 
exists in your plant, Fluor offers a damp- 
ener engineered to fit the requirements 
of the specific problem. Fluor —and 
only Fluor—offers such a complete 
range of pulsation dampeners. 

For this reason you can be 
assured of an unbiased rec- 
ommendation on the best 
type dampener for your 
particular requirements. 


THE FLUOR HIGHER FREQUENCY 


THE FLUOR FUNDAMENTAL 
PULSATION DAMPENER 


This type dampener smooths out all 
pulsations in the gos stream to the 
extent of at least 85 All harmonics 
originally set up in each pulse cycle 
are automatically reduced or 
eliminated. This dampener is the 
guoranteed answer in plants where 
structural vibration and metering 
difficulties are encountered- 
irrespective of pulsation frequency 


MAKE YOUR OWN PRELIMINARY SURVEY 


In many cases you can make 
your own preliminary survey to 
determine roughly if your pipe 
vibration is caused by pulsations 
Write The Fluor Corporation, 
Litd., Los Angeles 22, California, 
indicating layout of compressor 
house piping and operating pres- 
sures. A procedure will be 
mailed to you promptly 
No obligation 


FLUO 


™~ PULSATION DAMPENER 


~ This dampener removes objectionable 

pulsation frequencies encountered 

i above the fundamental. In many 
instances, it has been found that 

metering difficulties and vibration of 
compressor piping and nearby vessels 
have been caused by the higher 
frequency components alone. Available 
in both manifold and in-line types, 
this dampener is competitive in cost 
with muffler or snubber type devices. 


\ 


BE SURE WITH FLUOR GINEERS e CONSTRUCTORS ¢ MANUFACTURERS 


antic Blvd., Los Angeles 2, Calif. Offices in principal cities in the United States 


THE FLUOR CORPORATION, LTD, 
ightson Processes Ltd., Teedgale House, Baltic Street, London, E.C.1., England 


REPRESENTED IN THE STERLING AREAS 





1. Gaskets! 
Available with either metal to metal or 
gasketed joint as required. 


2. 50% Stronger! 

New design features compensate at points 
where excessive strain can develop . . . 
make stem and wedge gate connection 
50% stronger than before. 


_ 
3. Wear-Resisting Wedge Faces! 
To keep your maintenance cost down the 
wedge faces are hardened to 800 Brinell 
by the exclusive Malcomizing process. 


4. Replaceable Seat Rings! 

When necessary, you can replace the seat 
rings easily . . . fast. Seat rings have wear- 
resisting and non-galling properties . . . 
made extra hard for years more service. 


5. Full Pressure Repacking! 
No need for costly interruption of flow 
to repack. 


annAgennn 














But check this lower maintenance cost for 
yourself. Next time you buy specify List 
960 in sizes from \%“ to 2”. Rising stem 
with yoke (as illustrated) or rising stem in- 
side screw type. For pressure range 2000 
Ibs. at 100 deg. F., 380 Ibs. at 1000 deg. F. 
Specify List 990 for higher pressures. 





— | 


The CHAPMAN Valve 
Manufacturing Company 
INDIAN ORCHARD « MASSACHUSETTS 
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This is not a part of a ship or 
marine vessel, nor the nose of a huge torpedo. It is a section of a 
55 foot diameter oil refining unit. It is being built in our plant 


where a large variety of similar equipment is built each year as 


regular products of this plant. Note the true shape and the accurate 


fits. Because of our vast facilities and long experience no job is too 


large and “what we build we build good.” 


~- 
SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE (SINEGE 6) CHESTER, PENNA. 
25 BROADWAY « NEW YORK CITY 








The S-PENW 
C 


For COMPLETE SAFETY 


No leakage possible of inflammable, 
explosive, or toxic fluids because of 


no pressure-tight bearings 


PN 


HAYS-PENN 


Electric 


FLOW METERS 1000 P.S. 1. 


MAGNA-CLUT" 


For HIGHEST ACCURACY 


Maximum Power, greatest mer 
cury displacement because of 
largest float (3.75 in. diam.) and 
longest float travel (1.5 inches) 


Minimum Friction, independent of 
working pressure because of 
elimination of pressure-tight 
bearing, internal knee bearing 
and shaft end-thrust bearing 


Highest ratio of power to friction 


Precise calibration check at 50 
percent of differential available 
at extra cost 


For LOWEST MAINTENANCE 


Manometer accessible without dis 
connecting piping 


| Only one internal moving part 


(the float) 


| No bearings to service 


Mercury volume not critical 


Manometer level not critical. 


For UTMOST FLEXIBILITY 


Field adjustable for any differ- 
ential range: 


35" tube from 17” to 35” water 
100” tube from 50” to 100” water 
200” tube from 100” to 200” water 
400” tube from 200” to 400” water 
750” tube from 400” to 750” water 
1500 or 2500 PSI working pressure 


For SPECIAL FEATURES 


Any meter may be furnished with 
any or all of the following features: 
Dual (wide range) recording pen 
Simple, accurate integrator 

Temperature and or pressure pens 





Mercury easily The Hays Corp 


drained 


Positive mercury 
check valves 


2500 P. 5.1 


AREA METER 2° and 4” 


SEND FOR 
BULLETIN 


LOW PRESSURE 49-915 
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WATER’S TOO SCARCE and COSTLY to WASTE 
Save it with a C.H.W. Cooling Tower 


Look how much this source of water has dried up! 
And this is no exception, either. More and more 
plants are feeling the “pinch” in water supply. In- 
dustrial expansion, plus higher domestic use, has 
overtaxed supply in many areas. Good surface 
water sources are low and, in areas where there is 
plenty, the quality is poor and costly to make us- 
able. Although sufficient underground water de- 
posits exist,* it will be several years before they 
can be tapped. All this means that you'll have to 
get the most out of what you have, or face produc- 
tion cuts or even ao shutdown. But there is something 
you can do—use a C. H. W. cooling tower for op- 
erations requiring cooled water, thus permitting use 
of the same water over and over again. And you'll 
find that a C. H. W. cooling tower will not only save 
water and its cost, but also that cooling perform- 
ance is guaranteed. For any operation requiring 
cooled water—chemical, processing, petroleum, air 
conditioning, etc.—check on a C. H. W. cooling 
tower first. Write for literature. 

“According to Government surveys 

C. H. WHEELER MANUFACTURING CO. 

1818 Sedgley Ave., Philadelphia 32, Pa. 
REPRESENTATIVES IN MOST PRINCIPAL CITIES 


— 





DECK MACHINERY - STEAM CONDENSERS 
Ul) STEAM JET AIR EJECTORS 
le hoolor OF PHILADELPHIA 


SINCE 1903 








PERFORMANCE Often Guaranteed... 
PRICE Never Padded “ae 


, On Steel Plate Construction 


M..., Posey installations are actually made 
with a guarantee that equipment performance will 
measure up to fixed requirements. Yet often these 
same installations are fabricated at price savings 
for users. 

To eliminate needless costs, Posey’s engineers 
draw upon “case history” files dating back to 
1910. Production is supervised by top-flight execu- 
tives with the authority to cut through red tape .. . 
by-pass routine. Above all — Posey has the plant 
capacity needed for smooth scheduling of produc- 
tion ... the modern equipment required by today’s 
construction demands 

A recently published 12-page bulletin tells in 
picture form, the story of Posey lron Works’ facili- 
ties and products. A study of it may show you ways 
to lower your steel plate construction costs. Write 
today for your free copy — without obligation. 


Posey’s 16 ft. Lathe 


16° length x 94” diameter lathe gives Posey Iron Works an 
edge on big jobs requiring lathework. This equipment stands 
in the South Plant's special erection shop 


NEW YORK OFFICE: Graybar Bidg. 


GENERAL STEEL PLATE CONSTRUCTION 
ELEVATED TANKS ° GAS HOLDERS . PIPE . PRESSURE VESSELS 
Established Since 1910 


DIVISIONS: Brick Machinery - Foundry « Industrial Heating « Iroquois « Shipbuilding « Stee! Plate 


POSEY IRON WORKS, INC. 


(Steel Plate Division) 


formerly LANCASTER IRON WORKS, INC. 
LANCASTER, PA. 
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MATERIAL FROM 
ST LOWS 


FABRICATION 
‘@ TULSA 


DELIVERY To 
£ITER, TEXAS 





WESTERN 


TFMA>\ HEAT EXCHANGERS 


j Marufactured by 

a The same technical skilled attention to detail ee, 7 

and streomlined production facilities which —~ WESTERN SUPPLY COMPANY 
satisfactorily produced this rush-order on - “AO. SO tees TULSA, ORLANOMA 
chemical process equipment is applied to all ee ee a 
Western Heat Transfer equipment, whether in 


the chemical, petroleum or pipeline industries 
) REPRESENTATIVE T 





hich has grown like a s1 “With all the ery about monopoly where there 
is none, I hate even to think what would happen 
if we still had 75 percent 


the business! 


petroleum industry ts \ 
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Snowballing | Company (Indiana 
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Standard of Indiana became independent in 1911 
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It has earned hundreds of millions of dollars, he 
troleum Association t ‘m 
, ; a said for hundreds of thousands of stockholders 
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Pg Wilson pointed out Loss of relative position 1 
the market 
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COLOR-IDENTIFY 


ponte Sacy Seek Sh, i ar 


from the complete line of 
Du Pont Gasoline Dyes 


ob, ; 


Du Pont Gasoline Dyes have been devel- 
oped to meet the demands of the Petroleum 
Industry for dependably uniform colors, and 
are today accepted as standard. 
Possessing high tinctorial strength and 
good solubility, the four Du Pont Gasoline 
Recording spectrephotometer tells the complete story of Dyes may be used independently, or mixed, 
a coler—its strength, shode and brightness—in writing. cea : 
It ls vsed te standardize Du Pent Geseline Dyes, assuring to obtain virtually any shade or color desired. 
the refiner of uniform tinctorial properties. Du Pont District Laboratories, conven- 


iently located throughout the country, will 


be glad to make recommendations as to the 





APPROXIMATE SOLUBILITY OF DU PONT GASOLINE DYES 


at 60° F.—Grams/Gal mixture and quantity of each dye needed to 
| ou on | oi arrive at the color you desire. They will also 
Yellow N Or Red . e.° 
eo — 7 work with your laboratory on other additive 
Sweight Gun Gesefine =A - 3 8 recommendations. Write or call your nearest 
Aviation Gasoline 24 25 6 7 . . ; 
42 44 13 13 Du Pont District Office. Ask for samples. 
23 12 
114 300 


Thermal-Crocked Gasoline 
Catalytic-Cracked Gasoline 72 
Benrene 832 242 


*Du Pont Oj! Blve A is the new high tinctorial strength blue gasoline 


dye, 35% stronger thon the previous Dv Pont Oi! Bive and several 
times more soluble. Meets requirements of Specification MIL-F-5572 I 
ond moy be used in aviation gasolines intended for militory use | 


Better Things For Better Living 


Petroleum Chemicals 











E.1. DUPONT DENEMOURS & COMPANY (INC.) 
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year the percentage of business enjoyed by the 
leading marketer.” 

Asking, “Who can believe that there is or has 
been for many decades any lack of competition 
between oil companies?” Dr. Wilson went on to 
say, “Il wish some of our politicians had to operate 
a bulk plant in the Middle 
West and learn what competition really ts.” 

In 1902,” he said, 
the total oil business in our territory 


a service station or 
“we did fully &5 percent of 
Today we 
do less than 20. Then there were only a few dozen 
jobbers in our area handling competitive goods 
Today there are thousands 
“Many companies that existed then exist today 
either under the same name or as part of successor 
ies. Many competitors have risen in their 
vade their fortunes, and sold out to con 


have become much larger than out 


iblem is no longer to 


is rather, to retain the 
from seizure by ‘big 


»blem al 


business units 
e we must help the sovereig 
to realize that competition 
d independent units s the 


their real 


interests 


out ervstal clear 


lepartments are 
wers that have 
Aanind 1 { ny ice ling to Dor 
O'Hara, staff attorne) | National Petre 
Speaking before 
By-Passing 7th semi-annual meeting of 
; , 
Congress ition, Re cles mmetances 


rts by the Department oft 
Labor, the Federal Power Com 
he Federal 


without complete 


Trade Commission t 
powers ongres 
industry that “much as Congress 
ur chances of getting fair treatment 
when all sides of a question are open 
o debate on Capitol Hill than when action is 
taken quietly by a bureau to extend its power 
\lthough Congress exempted the’ produc ing and 
gathering of natural gas from regulation when 
it passed the Natural Gas Act in 1938, the Federal 
Power Commission recently sought to extend its 
control over independent producers, O Hara 
pointed out 
Congress twice reasserted its intention to ex 
empt such activities in the Moore-Rizley Bill of 
the 80th Congress.and the recent Kerr-Thomas 
Bill he added 


tempts to extend bureaucratic authority when the 


‘It indirectly rebuked such at 


Senate refused to confirm the President’s reap 

pointment of Leland Olds as a Commissioner.” 
The petroleum refining industry may be con 

fronted with a minimum wage rate well in excess 
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of $1.00, despite Congressional approval of a statu 
tory minimum wage of 75 cents and rejection of 
the $1.00 minimum proposed by the Labor De 
partment, O'Hara warned. He explained that the 
Labor Department is taking advantage of the 
Secretary's power under the Walsh-Healey Act 
to determine rates in industries that do substantial 
amounts of business with Government, although 
that Act was superseded for practical purposes by 
the Fair Labor Standard Act of 1938 

O'Hara predicted that the depletion allowance 
for oil production income allowed by the Internal 
Revenue Act will be sustained despite its being 
“under the most vicious attack ever made on it 
with the president characterizing it as a ‘loophole’ 
in the tax laws. Nevertheless, every time it has 
been subjected to study by Congress it has been 
sustained and we are confident that it will be 
sustained again.” 

The President’s transfer of the Employment 
Security Administration from the Federal Security 
\gency to the Labor Department was character 
i O'Hara as 


iding complete Congressional 


red by “a conspicuous example of 
review of in 
He noted that 
mgress twice rejected this transfer, and that it 


intended 


s to increase efficiency in the Reorganiza 


eases in bureaucratic powers.” 


nly to grant power for administrative 
\ct under which the President accomplished 


proposals, he warned, are now 


trip the Wage-Hour Administra 


ndependent status and to transfer 
» the Secretary of Labor, and 2) to 
itfice of General Counsel for the Na 


Relations Board, making the Board 


igain prosecutor 


judge, and jury 
ssals by the Federal Trade Commission to 
the penalties for violation of FTC orders 


flat $5000 per violation to $5000 for each 


i violation continues, were repeatedly re 


jected by Congress, O'Hara said. Commission 


ittorneys, he said, then succeeded in having it 


neluded as a “sleeper” provision in the recent 


repeal the oleomargarine tax 


ry 

Be factor of mergers in the growth of larger 
has been greatly distorted in public dis 
ussion. As an example, 60 percent of Du Pont sales 
in 1949 resulted from products that did not exist or 
were in their commercial infancy 20 years ago and 


PUSINCESSCS 


none f the 60 percent came from mergers 
portion 


The pro 
1f Du Pont assets today represented by ac 
yuisitions of other companies is 12 percent 

Every day is election day in American industry in 
the sense that the American consumer, by his pur 
chases, votes daily as to which companies shall suc 


‘ed, grow large and stay larae, or vice versa 


Harotp BrayMAN, Director Public Relations, 


I I. du Pont de Nemours and ( ompany. 
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‘eins a 
This new motor is the result of 
several years of experimental obser- 
vation and testing of various types 
of splash-proof motors actually 
installed outdoors under severe con- 
ditions, such as salt fogs, hurricanes, 
sand storms, etc. 


A revolutionary ew ELLIOTT Mi Sitti 
outdoor SPLASH- PROOF MOTOR 


e Protected from all directions against wind driven 


rain 
Wind driven foreign matter blows straight 
through inlets and outlets without entering 
motor 

Inlets and outlets baffled internally—air taken 
into motor at low velocity. 

Screens or filters may be added to inlets. 

Sealed split ring-oiled sleeve bearings or anti- 
friction bearings 

Stator coils with mica wrapper on slot portion 
for 2300 volt and higher class “A” insulation 


Stator coils vacuum pressure impregnated 


Stator and coils after winding given one complete 
7? and bake, and end turns two additional dips 
and bakes. 


Foundation may be a simple, economical slab. Does 
not need to be special or have expensive cored 
openings. 


@ no objectional air recirculation. 


é All steel frame and brackets coated inside and out 
with rust inhibiting finish 


Built in sizes-150 to 2000 Hp. 4 to 14 poles. 


Contact nearest Elliott Co. District Office for details. 


.-799 


DistRICTt and BRANCH orrices ELLIOTT Oo MPANY New York 7 225 Broadway 


Adanta 5 





$10 Haas-Howell Building RIDGWAY oewreeen. 


75 Federal Street 


Philadelphia 2 801 Morris Building 
RIDGWAY, PA. Pittsburgh 19 718 Frick Building * 


807 Crosby Building Plents aot: JEANNETTE, Poe., RIDGWAY, PA. San Francisco 4 1504 Russ Building 


20 N. Wacker Drive 
1218 Enquirer Building Kansas City 6 


AMPERE, Ni. J., SPRINGFIELD, O., NEWARK, N. J Se. Louis 3 san Renee ene 
805 Midland Building Seattle | 1101 Vance Building 


National City Bank Building Los Angeles 15 714 W. Olympic Bivd. Tulsa 3 616 McBirney Building 


4949 Colorado Bivd Milwaukee 


744 N. 4th Street Washington 1, D. C. 


1820 Dime Bank Building Minneapolis 2 830 Pillsbury Building 1001 Washington Gas Light Building 
71I3MaM Building Newark 4th Avenue and 13th Screes Wilmington 7 Industrial Trust Build 
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Increase the Efficiency and Performance of 
OIL HEATERS and OIL STILLS with 
A. P. Green Lightweight Castable Refractories 


Refractories ore applied to the steel panels at the 
job-site. Only simple formwork is required ] 


the panels with castables 


. A. P. Green Castable Refractories applied to Panel Casing Construction 
a ; : in new or old oil heaters and stills, offers you these 6 advantages 


Use of lightweight castable refractory materials developed for 
high operating temperatures 

Securely anchored lining—gives long, trouble-free service. 
Increases the performance and efficiency of the furnace. With 
fewer joints air infiltration is reduced to a minimum. 
Simplified construction —reduces erection time. 

Lowers maintenance costs. Any tube section may be repaired by 


removing a series of the panels without disturbing the balance 


of the furnace arrangement 


6. Lower foundation costs due to the use of lightweight materials. 


The A. P. Green Fire Brick Company Engineering Department will 
Erection is simplified by installation of pre-fobri issist you with further information on the application of these materials 
to new units or the conversion of existing furnaces. Call your local A. P 


Green distributor—he’s listed in the yellow pages of your telephone 


cated ponels 
directory or write 


a > Green 
REFRACTORY A. P. GREEN FIRE BRICK COMPANY 
PRODUCTS Mexice, Misseur!l, U. $. A. 


te Cenede 
A. P. GREEN FIRE BRICK CO., LTD. 
Terente. Onterie 
butors in the Principal Cities of the World 
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DO YOU KNOW THESE 


facts 


about 


treating ? 


pe «FACT 1 Mercaptan removal is today’s an- 


swer to deodorization problems. 


FACT 2 Modernizing with the Tannin Solu- 
tizer Process for mercaptan removal yields 
“new refinery” economies in treating and 
blending your finished leaded gasoline. 


FACT 3 Conversion and operating costs are 


extremely low. 


FACT 4 The lannin Solutizer Process is not 


corrosive. 


FACT 5 The high efficiency of the Tannin 
Solutizer Process has been conclusively dem- 
onstrated during more than five years of 
commercial refinery operation. 


FACT 6 The Tannin Solutizer Process does 
not affect the stability of the gasoline treated. 


FACT 7 Complete Tannin Solutizer process 
engineering service is available—during the 
planning of your unit, at start-up, and there- 
after if required. 


We will welcome the opportunity to work with you on 
your specific problem. The Iannin Solutizer Process is 


licensed under the patent mghts of Socony-Vacuum 
Oil Company and Shell Development Company. 


SHELL DEVELOPMENT COMPANY 


50 West 50th Street, New York 20, New York 
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The Logistics of Fact 
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e. Francaise de Rattinate 


4 out of 
of every D barrels 
ave pote of Propane-Dea j 
in Kellogg-designed sphalted oil 
ed units! 














Yes / Kellogg has engineered and built over four-fifths of 


the world’s Propane Decarbonizing and Deasphalting 


capactty . .. and there’s more under construction! 





a it became obvious years ago that asphalt-free 


crudes would not meet the growing demand for 
lubricating oil stocks, development work was started to 
obtain quality lube stocks from asphaltic crudes. Even 
tually this development work grew into the familiar 
JUIK (Jersey-Union-Indiana-Kellogg) series of propane 
processes, basic among which was Propane Deasphaltung 
First utilized successfully as a settling process in hori 
zontally-positioned equipment, Kellogg later developed 
the present counter-current tower method 


Efficient, non-critical in operation, and extremely flex 


ible over a wide range of feed and product specifications, 
Kellogg engineers subsequently saw in the basic prin- 
ciples of the process an excellent method for reducing 
the carbon content of cat cracker feed stock, thus in- 
creasing the potential capacity of any cat cracker. Kellogg 
has designed and sold such units since 1942. 

As licensing agent for all such projects, and as the 
designer and builder of more than four-fifths of the 
world’s capacity, M. W. Kellogg offers unduplicated 
background to refiners considering addition of such 


facilities 





PILOT PLANTS PLAYED 
MAJOR ROLE IN PERFECTING 
PROPANE DEASPHALTING! 


If any refining process owes Its 
acceptance to pilot plant work, “= 


most certainly it ts Propane Deasphalung. Kellogg's 





first pilot plant for this process was started back in 
the early thirties. It was followed by others, includ 
ing the latest pilot unit pictured here Operating 
characteristics and economics were so thoroughly 
investigated on these pilot plants in hundreds of 
separate runs that widespread commercial acceptance 
of the process was achieved practically overnight on 
the basis of pilot plant data 











The M W Kellogg ( ompany, a subsidiary of Pullman, Inc 
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“WHAT IS THE RIGHT 
GASKET FOR THIS JOB?” 


Flexitallic Spiral-Wound Gasket is 


engineered from the ground up for operation at 


Every 


specified temperatures and specified pressures 
and to meet particular conditions of thermal and 


physical shock, corrosion, vibration, or unusual 


jot stress. 


The basie Flexitallic spiral 


winding of V-crimped spring-like metal plies 


prine iple the 
ilternating with plies of filler—lends itself to 
almost unlimited variation in material and 


structure to meet the varving demands of use. 


The physical and chemical properties of the 
metal, the type of filler, the relationship of filler 
to metal in the winding—all these are variables 
in the hands of the Flexitallic engineer who is 


designing a Flexitallic Gasket for a specific use. 


Using the most precise instruments for the 
determination of yield values, resilience and 


gasket density, the Flexitallic engineer builds 


The name “Flexitalli 


each Flexitallic gasket to an exact standard of 


performance. 


Many Flexitallic Gaskets 


as “specials” for oil refineries, chemical indus- 


originally designed 


tries, power plants, shipyards, ship operating 


companies——are now “standard” gaskets in the 


Flexitallie line. 


If safe sealing is of serious concern to you, 
give us these facts on your gasketing require- 
ments: (1) Fluid to be confined; (2) Type of 
flange and dimensions; (3) Operating pressures 


and temperatures; (4) Bolting data. 


In return we will send you a genuine Flex- 
itallic Spiral-Wound Gasket 


in vour laboratory or on the job. The results 


Test it severely— 


will show you why most industries in the high- 
pressure, high-temperature field are standard- 
ized on Flexitallic Gaskets. 

FLEXITALLIC GASKET COMPANY 
Eighth and Bailey Streets, Camden 2, N. J., U.S.A, 


* is the registered trade mark identifying the 
original (patented) Spiral-Wound Gasket. Now —for your protection ee 
and ours —this trade mark FLEXITALLIC is stamped into the outer 


ply of every genuine Flexitallic Gasket. Your guarantee of —" > PB 








Refining and Other 
PLANT CONSTRUCTION 


Tabulation Starts on Next Page) 


“NEW HIGH” — 
termed “the tallest 
refinery unit in the 
world”, this (right) 
quadruple - reactor 
Houdriflow unit at 
the Toledo, Ohio, re 
finery of Sun Oil 
Company reaches 308 
feet skyward. It is de 5 
scribed as the only 
catalytic cracking unit of its kind in operation 
and is port of a $22.5 million expansion program 
Completed early last month, this work hos al 
most doubled the size of Sun's Toledo plant, 
which now hos an ultimate crude capacity of 
70,000 barrels. The new catalytic-cracking plant 
has a capocity of 30,000 barrels of charging 
stock. Other major installations added at Toledo 
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Venture $27 Million Merger 
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include a 30,000-barre! distillation unit, a 
vacuum distillation unit, and new gas compres- 
sion, distillation and purification plant. The 
catalytic polymerization unit has also been 
doubled in size. Catalytic Construction Com 

pany was the prime contractor for the Toledo 
expansion program 


acquired 
new 


pany s 


3) acres of prop 
ty tor the facilities 
Lubrizol’s 


labs and general offices will c 


os 
research and engineering 
mtinue at 
und headquarters where a pro 
i and adding new equip 
t main manufacturing plant 
at Cleveland will be started soon 
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Atlantic Refining Dallas New Venezvelan Plant Socony-Vacuum Company's 
Building Is Completed Scheduled for Operation Suggestion System Pays Off 
N, 4 ‘ , . ‘ fa ti ‘\ ‘ ' € Ry In s ‘ ‘ than tw ear ; 
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For 


special | Anaconda Duplex Tubes 


conditions: 








AnaconoA Duplex Heat Exchanger Tubes 

on request are supplied with the 

ends of the external tube cut back to 
receive ferrules for rolling into the 

tube sheet. Ferrules can also be supplied. 


AnaconnA Duplex Tubes are available in a 

wide range of metals. These tubes can be 
supplied with the copper or copper alloy drawn 
either inside or outside of the steel tubing. 

For example, in a diethanolamine stripper, 

a copper-steel combination is called for, 

with copper on the outside of the tubes 

to resist corrosive steam and steel on the 

inside to resist attack by the amine. 


For general information on ANACONDA 
Duplex Tubes write for Publication B-2. 

And remember that ANACONDA metallurgists 

are always ready to help you solve your tube 

problems. Address The American Brass Com- 

pany, Waterbury 88, Connecticut. In Canada: 
Anaconda American Brass Ltd., 
New Toronto, Ontario. 





For efficient heat transfer ANACONDA 
Heat Exchanger Tubes 








Natural Gasoline Corporation 


dries Propane to minus 50°F 


Dew Point with 


ALCOA Activated* Alumina 


At the Hawkins, Texaa, plant, operated by 
Natural Gasoline Corporation and owned 
jointly with Humble Oil & Refining Com- 
pany, you'll find that ALCOA Activated 
Alumina has been drying propane efficiently 
since 1944, Entering the bottom of the towers 
at 90° F., 30,000 gallons of liquid vropane 
is dehydrated daily to minus 50° F. at an 


operating pressure of 200 psig. 





The unit operates ona W-hour evele, eac h 
tower being on stream 24 hours. Regenera- 
tion is accomplished in 18 hours by passing 
natural gas heated to 395° F. through the 
bed of alumina. Then 6 hours is allowed 


for cooling. 


It is steady, reliable dehydrating perform- 
ance such as this that has earned for ALCOA 
Activated Alumina a reputation as a depend- 
able, economical desiccant. Commercially 
pure, it is one of the few solid adsorbents that 
does not change its form or properties. It 
will not swell, soften or disintegrate even 
when immersed im water, nor is it affected 
by shock or abrasion. 


ALCOA Activated Alumina is non-corro- 
sive and practically iron-free. It has no effect 
on the end product even when the two stand 


in contact for long periods 


If you dry gases, vapors or organic liquids, 
you'll want all the facus regarding this out- 
standing desiccant. We'll gladly show you 
how it can solve your particular drying 
problem. Write to: ALuminum Company or 
America, Cuemicats Division, 617e Gulf 
Building, Pittsburgh 19, Pennsylvania. 
Towers, in service since 1914, 


dry 30,000 gallons daily. 


oon Ohemicals 


ALUMINAS and FLUORIDES 


ACTIVATED ALUMIMAS - CALCINED ALUMIMAS - HYDRATED 

ALUMINA + TABULAR ALUMINAS - LOW SODA ALUMINAS 

RODS NEM FLUORIDE - SOOlUM FLUORIDE - SOOVem . 
ACHP FLUORIDE + FLUOBOMC ACID - CRYOLITE - GALLIUM *Regist 


ered Trade-Mark, Aluminum Company 
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Petroleum Special- 
tee 

Phuhpe Ptroleum 

Phillipe Pet., et al 


The Shallow Water 
Refining 
Shell Oil Ce 


Bkelly Ol} Ce 


Socony-Vacuum Ohi Ce 
Socony-V acuum 
Socon y-Vacuum 


Socony-V acuum 


Standard 
Standard 
Standard 
Standard (Ohbx 
Standard (Ohi 
Standard (Ob 

Standard | Oh» 


*Sun Oil Ce 


Obto 
Ohio 
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The Texas (« 


Tide Water Associated 
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Vickers Petroleum 
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Continental Assocs 


Del Rey 


Petroleum 


Dow Chemical ( 
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Flat Rook, 
Mich 
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Edmond, Okla 


Shallow Water, 
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Ek City, field 
Okla. 

E] Dorado, Kans. 


E. St. Louis, Til 
Bb. St. Louis, Il 
Augusta, Kans 
Trenton, Mich 
Cleveland, Obs 
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Lima, Ohio 
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Lima, Obx 
Lama, Oho 
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Duplex Tubing Licks Mean 
Corrosion Problem 


Replaces Steel Tubing in Ammonia Condenser 
for Longer Life and Reduced Maintenance 


Increasing use of ammonia in gas 
and liquid forms in petro-chemical 
processing, refrigeration, cooling, and 
condensing applications has greatly 
aggravated the corrosion problem for 
operating engineers. 

Ammonia is very corrosive to copper 
and most of its alloys, but is inert to 
iron and steel. This explains why am- 
monia is often handled in containers 
and pipes made from steel. 

However, since transfer of heat is 
generally involved in ammonia refrig- 
eration systems, steel piping is subject 
to excessive corrosion from contact 
with the water side or from condensa- 
tion of moisture from the atmosphere. 
Recent use of Duplex Tubing, with 
steel to the ammonia side and copper 
or brass to the water side, has greatly 
reduced this corrosion problem. 

The ammonia condenser illustrated 
was rebuilt by Ohmstede Machine 
Works for Magnolia Petroleum Com- 
pany. Here 2” O.D. Duplex Tubing, 
combining 16 BWG steel outside, and 
12 BWG Arsenical Admiralty brass 
inside was used. Admiralty was chosen 
because of its resistance to corrosion 


Ammonia condenser for Magnolia Petroleum Company. Contains 2” O.D. Duplex Tubing 


from brackish river water sometimes 
circulated in the Magnolia refinery at 
Beaumont, Texas. 


Avoiding Galvanic Corrosion 

In order to reduce both corrosion 
and galvanic attack to a minimum, 
every effort was made to confine the 
circulating water to the copper alloy 
side and the ammonia gas to the steel 
side. It was, therefore, necessary to 
cover the outside of the steel tube 
sheet with a naval brass plate. The 
ends of the Duplex Tubes were cut 
back on the outside for a distance of 
12” and replaced with a sleeve of Ad- 
miralty tubing of the same dimensions 
as the steel section removed. This is 
illustrated in the accompanying sketch. 

The Duplex Tubing was rolled into 
the tube sheet making a tight connec 
tion in order to confine the ammonia 
gas which may attain a pressure of 
250 psig. 


Improved Heat Transfer 
Duplex Tubing in ammonia refrig 
eration systems greatly outlives steel 
tubing formerly used. Furthermore, a 
much higher heat transfer efficiency is 


Arsenical 


Admiralty inside and carbon steel outside. Rebuilt by Ohmstede Machine Works, Beaumont, Texas 
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obtained with Duplex Tubing since the 
development of heat insulating layers 
of rust on the water side is avoided 
through the use of a copper base alloy. 
Maintenance, cleaning and shutdown 
time are markedly reduced. 


A small sample of Duplex Tubing cut back at 
both ends, one covered with a sleeve of the same 
metal as the inside component 

Very difficult corrosion problems 
such as are experienced in the chemical 
and refinery fields are often solved 
through the use of Duplex Tubing 
which can be made in many combina- 
tions of metals. For example, to resist 
various intensities of corrosive attack 
from the water side, a variety of 
copper-base alloys such as Arsenical 
Copper, Muntz metal, Admiralty Brass, 
Aluminum Brass, Red Brass, Alumi- 
num Bronze, and several Cupro Nickels 
are available. On the product side, low 
carbon steel, stainless steel, Monel 
metal, aluminum, lead, nickel, tin and 
all of the copper-base alloys can be 
used to meet specific types of corrosive 
attack. 

Since new products and changes in 
processing bring new corrosion prob- 
lems, our corrosion laboratory will be 
glad to work with designers and oper- 
ators to determine the type of tubing 
which will give the most satisfactory 
service life. Contact our nearest Sales 
Office for any help which we can render. 
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HERE'S WHAT'S IN IT 


Description of the HASTELLOY Alloys—A 
brief summary of the chemical composition and 
s et 


physical properties of the four alloys 
and DD 


E.asy-to-read tables 
HASTELLOY 


Resistance to Corrosion 
of each of the 


allovs to 8 common corrosive media 


show the resistance 


Physical and Mechanical Properties— Four 
pages of tables give properties at room temper- 
ature and also at elevated and sub-zero temper- 
compare the properties of 


atures Graphs 


Hasrecrcoy allovs with those of other metals 
Available Forms—Hlasretioy allovs can be 
supplied as conventional and precision invest- 
ment castings: hot-rolled bar stock, sheet, and 
plate; wire, tubing and welding rod; also, pipe 
and fittings 

Fabricating Procedures— | he pro- 
cedures for welding, heat-treating, hot-working. 
cold working machining 
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Figure 2. Exterior of Shop-Building Area, Shell Oil Company Houston Refinery. 


FOR SOME years past practically all industry has been faced with the 
problem of trying to squeeze out a reasonable profit from operations in 
which the cost of production, labor, equipment, material, and similar has 
increased out of all proportion to the prices obtainable for finished 
products. This has necessitated careful analysis of all phases of operations 
so that inefficiencies can be located and eliminated. Because, normally, 
industry's revenue is in return for the quantity and quality of products 
manufactured and sold, manufacturing methods are under constant 
scrutiny by management for possible improvement. Maintenance, how- 
ever, is a very different matter. The usual tendency is to consider main- 
tenance as a necessary evil—a stepchild, so to speak, which gets what 
is left of capital appropriations allocated for improvements only after the 
favorites have obtained their “take’—which they justify on the basis of 
tangible early payouts. 

Such a justification is relatively easy for operations wherein it is 
possible to estimate the return accurately, based on improved and ad- 
ditional salable products. Consequently, the maintenance engineer is up 
against tough competition, for he must justify his capital expenditures 
largely on intangibles. Usually he has little difficulty convincing man- 
agement that better working conditions—i.e., adequate lighting, pleasant 
surrounding, air conditioning, and similar—improve morale and worker 
efficiency. However, the question always is: how much improvement?— 
and it had better be plenty, for therein lies the payout for the improve- 
ments! Certainly, process and product improvements must be taken care 
of, because ultimately they determine the income. This is as it should be; 
but it is also easy to neglect, or to overlook, the possibility of improve- 
ments in maintenance—which are of equal importance 

By “equal importance” is meant that the gains which result from 
product improvement, or from improved manufacturing methods, may be 
offset by higher maintenance costs. Improved maintenance facilities result 
in a leveling off of the trend toward higher maintenance costs—even an 
actual reduction in such costs. With this in mind, approval to construct 
complete new facilities to replace those which had been in service at 
the Houston refinery was obtained. 

This paper was before a session on refinery maintenance during the 
mid-year meeting of the API's division of refining, held early this month 
in Cleveland, Ohio. Mr. Haldane is chief engineer at Shell Oil Company's 
Houston refinery. 
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’ 
elit LL Oi; Companys’ Houston re- 


finery was originally constructed, in 
1929. for a crude intake of 26.000 bar- 
rels per day, and the shop facilities 


were designed to support a refinery of 
that capacity. Since that time the refin- 
ery's capacity has practically quad- 
rupled—with an increase of approxi- 
mately 25 percent in shop space and 
capacity. The old shops and working 
spaces were scattered within an area of 
some 575,000 square feet, as indicated 
in Figure 1. Included in this was a 
total shop area of 26,000 square feet, 
with the remainder consisting of out- 
side working space. This was entirely 
unsatisfactory for the job at hand. Fur 
thermore, the movement of material 
and equipment to be repaired pro- 
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Description of Shop 
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tural steel and corrugate d transite, with 
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Figure 3. Maintenance Shops of Shell's Houston Plant 


One building. which is used with the 


shop itself, is separate from the main 
building; this is the cleaning building. 
It has the same architectural treatment 
as the main shop building. It is not air- 
conditioned, but is heated by warm-air 
circulation. The overall dimensions are 
1) by 80 feet, with 3,000 square feet of 
net floor There is a 15-ton bridge 
18 feet above the floor 


area 
crane on rails 
level 

shows the exterior of the 
ind Figure 
trates the plan of the interior 


Figure 2 

shop-building area > illus 
Lighting 

A light 


at floor level is provided throughout 


intensity of 35-foot candles 


the shop by two hundred and twenty 
two 750-watt incandescent lamps and 
the same number of 400-watt low-pres 
sure mercury-vapor lamps mounted 
in pairs at the bottom chord of the roof 
trusses. The mercury-vapor lamps are 
glare from the 
their 


useful for reducing the 
incandescent lamps because of 


relatively large area of light source 


The if 


illumina 


and consequent low brightness 
characteristic “shadowless” 
tion is particularly helpful when metal 
worked on. The 


surfaces are being 


Figure 5. Cylindrical Grinder 





Figure 6. Large Heat-Exchanger Bundle in Horizontal Boring Mill 


as the training, elec 


illumi 


offices, as well 
and 
nated by flourescent lamps which pro- 
vide a desk-level light intensity of 50- 


foot candles 


tronics, paint rooms, are 


Paint Room 
A water-spray booth, with a working 
volume 10 feet wide, eight feet deep. 
and 7 feet high, is installed in the paint 
The circulating-water system re 


room 
moves the undeposited paint from the 
booth exhaust 
sipation outside the shop building The 


thus preventing its dis 


booth opening is provided with a filter 
to remove dust from the incoming air 
Adjacent to the spray booth is a 12 by 
18-foot drying room in which batteries 
of incandesce nt lamps are used for the 


rapid evaporation of solvent 


Cleaning Building 

The primary purpose for providing 
a cleaning building Is to reduc e to a 
minimum the amount of dirt and oil 
brought into the shop building along 
with the work. When they 
cleaning. all heat exchangers 
motors, castings, and similar are routed 
to the building before they 
ire taken into the shop 

4 6-foot-diameter dipping vat. 17 


require any 


pumps 


feet deep is recessed in the floor for 
the cleaning of heat exchangers, 


pumps, and large castings. Facilities 
ire provided within the vat for circula 
tion of liquid solvent, and for rotation 
f the article being cleaned. Smaller 
vats are also available for cleaning. A 
ll by 15 feet, is 
equipped with a sand and grit-recov 
a dust 
exchanger. as well as automatic filling 
of the sandblasting All equip 


ment 15 handle d on dollies or by means 


andblasting chamber 


ery convevor, elevator and filter 


machine 


of a 15-ton floor-operated bridge crane 


Shop Equipment 

most 
modern machinery list of 
which is appended to this paper. Much 


of it is standard maintenance shop 


The shop is equipped with the 
available. a 


equipment but there are a few items 


which deserve particular mention 


Because of the fact that there is so 
much rotating equipment in the plant 

such as turbines, centrifugal pumps, 
blowers, electric motors, and similar 
the need for dynamic balancing equip 
ment justified the installation of two 
Gisholt balancers, one of 
which is Figure 4. Ex 
perience with this equipment to date 


dynamic 
illustrated in 


indicates that bearing failures, exces- 
sive vibration, and undue wear may be 
reduced or delayed by having the ro 
tors balanced on the initial installation 
after a maintenance overhaul. Of 
course, it is recognized that, because of 
the corrosive nature of the products 
which are pumped and of the possibil 
ity of scale on the turbine blading, ro 
will not 


tating equipment remain in 


Figure 8. Bins Used in the Welding Section, One 
on Top of the Other 


mpany 












































Figure 7. Bins Picked up by Fork-Lift Truck. 


balance; however, with a good balance 
to start with, the need for overhaul 
resulting from these conditions may be 
delayed, or the time between overhauls 
may be lengthened. 

Also. Figure 5 shows a cylindrical 
grinder, which is capable of grinding 
the surface of an eight-inch plug cock 
in lly hours. The old method, which 
used a grinding attachment on a lathe, 
took approximately 6 hours. In a refin- 
ery of this there are numerous 
valves and plugs which require grind 
ing. Furthermore, 
equipment are hard-surfaced so as to 
provide wearing quality, and these are 
also ground on this machine 


size 


many pieces of 


Another piece of equipment which is 
more than paying its way is the hori 
zontal boring mill. With this machine 
many cuts can be made on a piece of 
equipment with only a single setup. Ts 
sel up a mac hine of this type is exceed 
ingly time-consuming, and anyone fa 
miliar with this will appreciate the 
savings involved Figure 6 illustrates a 
heat-exchanger bundle of considerable 
size which has been placed in this ma- 
chine for resurfacing of the tube-sheet 
face. Without this modern equipment, 
this could be done only by 
bling the entire bundle. Originally, we 
did not have 
shops of sufficient capacity to lift this 


disassem- 
equipment in the old 


type of bundle, and the makeshift bor 


ing mill could not accommodate a 


piece of equipment of this size 

The foregoing represent three ex 
amples of what we are doing in the 
section to mainite- 


machine improve 


nance and to decrease maintenance 
costs Numerous other examples might 
be given to illustrate similar 
from 
equipment in all the other sections 


savings 
resulting the use of modern 
In addition to the 
Figure 13 is an 
view of the entire shop, taken from the 
south end; Figure 14 is a view of one 
of the bridge cranes: Figure 15 shows 
a basket, full of miscellaneous fittings, 
which is about to be dipped into a 


equipment just 


mentioned, interior 
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JOB ORDER NO 
DELIVER TO 
SHOP ROUTING OF JOB 


WORK DESCRIPTION (brief 


RETURN TO 





Ss (Trarnes iff Use 


A) 


Figure 9 (upper 


Figure 10 (lower 


lO is the 


room hig 


Fie 


booth 


hath cleaning 


water 


for ire 
paint-spray 
the 
18 illustrates 


the 


paint-dryin ire 


the 


shows 


assembly section of 


machine showin special 


shop 


jigs for handling valves 


Fi 
equipment 
! able 


compressor 


rure 19 shows the automatic burning 


with a stud type 
of the jib 
electrical 


Fi 


pump-disassembly see 


Figure 20 shows one 


it is handling 
the electric section rure 
the 


tion, with the pit tor « itching 


motors im 
| shows 
the pump 
drainings: Figure 22 is a view of the 
racks for storin 
baffles, and tubs 
the hydraulic pripee hending 
Figure 24 shows the prupee 
threadi ction. Note that a 


laced ir 


heat-exchanger tubes 
sheets Figure 23 is 
machine; 
cutting and 
wooden 
suund this sec 


filled with 
oil drippu rm 


Material Handling 
reatest advantage of having all 


der one without part 
» the ing of equipment 
been mentioned 

ld shops the 


ind materials 


previo han 


dling of 


extremely emi ! I 


was 
rder to elimi 
iterials-l 


dern | 


nate time iar 


dlin inellicrencie m 
pros ded 


indling 
equipment has beer 
t tor 


Several types of har 


iit 


tioned 


equipmet 
vailable \. 


bridge 


materiais are met 


previously, a travelu 


ded in eacl of the three 


crate is pros 


ure 17 


JOB IDENTIFICATIO 
EQPT. NO ‘ 
JOB PRIORITY 


" 


IDENTIiFicay, 


‘On 


Buff-Colored Identification Tag 
Shop Route Tags, Filled in by Expediter 


of 15. LO. and 
capacity, and they operate the full 
length of the 
ently supported rails; 


both cab 
the 


bays. These are »-ton 
building on independ 
the two larger 
are ind floor ope rated 


whereas >-ton unit is floor-con 
trolled 
Throughout the building 


20- and 30-foot electric-hoist |-ton jib 


ire located 


cranes, pivoted from the crane col- 
umns. where frequent handling of light 
materials and equipment is required. 
There are 13 cranes in place, and pro- 
vision is made for future additions as 
required. 

\ gasoline-powered fork-lift truck is 
available for handling pallet and me 
dium-weight material from bay to bay. 
and for delivery and loading of fin- 
ished work. 

Numerous small bins (illustrated in 
Figure 7) are constructed so that they 
can be handled either by the fork-lift 
truck or by the cranes. All the material 
for job which conveniently 


can be placed therein is put into one 


a sper ifte 


of these bins for transport to the job 
These bins are used to hold all the 
disassembled parts of a pump, turbine, 
any of 
which work is being done. Other types 


or other piece equipment on 
of bins are used in the welding section: 
these are designed so that they will sit 
one on top of the other for the purpose 


of holding 


flanges 


fabrication parts such 


a> 


welding ells. tees, and similar 


Figure & illustrates these bins 
The load luggers used in the refinery 
the ol 


scrap and waste in the building, Pans 


are employed for collection 


are placed in the craft areas where 
they will be accessible for removal by 
the truck. The and 


from the ¢ arpenter-section cy¢ lone col 


sawdust shavings 


lector are deposited in an ene losed type 
pan tor periodic disposal 


Shop Job Expediter 


All of this new equipment, and the 
money expended for it, will not pro- 


Figure 11. Job Control Board 


>. 


Petroleum 





vide better and lower-cost maintenance 
unless advantage is taken of the most 
modern materials-handling methods 
and shop coordination. 

Prior to the completion of our shop, 
several of our staff personnel visited a 
number of job shops throughout the 
country for study and analysis of the 
scheduling. 
and expediting of 
Many excellent systems were studied. 
but the 
able for a refinery-maintenance shop, 


planning, coordinating. 
these job shops 
majority of them are not suit- 
which they allow for 


work to the 
starting of a job usually is longer than 


because the time 


the preparatory incident 
an oil refinery can provide for the en 
tire job itself 
of all these systems depends on the in 


Furthermore, the success 


dividual who is responsible for their 
administration or. as he is usually 
called, the What is re 
quired is an eager young man with the 
know and burr under his 
tail.” This is what we have tried to 
a job expediter who is “short 
work 


His overall responsibilities include: 


job expediter 
how 


obtain 
on paper long on expediting.” 

1. Upon receipt of a job in the shop, 
he expedites and controls the flow of 
the job between shop areas He keeps 
himself informed at all times as to the 
status of every job which moves 
through more than one shop 

2. I pon completion of the work on 
and expedites 
the movement of the job to the proper 
field site 
available 
efficient 
needed 

s He 
from the 
delivery at the 

1. He 
come into the shop, 
them to the proper craft areas. 

Effective which 
signed to keep the work flowing 
through the central shop at all times, 
requires cooperation with the shop ex- 
pediter of the individual shop foremen, 
zone and field foremen 
The shop expediter is notihed of all 


a job, he arranges for 
Automotive equipment is 
to the expediter for the most 
handling of all materials, 


orders necessary materials 
warehouse, and requests their 
proper time 

which 


receives all materials 


and he dispat hes 


coordination, is de- 


supery sors, 


special or unusual requirements which 
so that the most efficient 
work will be had at all 


may arise, 
control of the 
times 

General explanations and clarifica 
tions are as follows: 

1. The 
field 


tag jobs going to the shop are buff- 


identification tags used by 


foremen or zone supervisors to 
colored, Figure 9. Upon such a tag is 
equip- 
‘ 

expianation of 


order number; 


brief 


written the job 
ment numbers; 
the work to be performed ; 
through which the work 


listed in order of necessary sequence of 


sections 
must flow 
work and priority of the job; and some 
indication as to where the completed 
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Figure 12. Flow Diagram of Work Movement through the Shell Shop at Houston 


job is to be delivered. This tag is not 
intended to carry every detail of a spe- 
cif: job, Additional information is 
given to various shop foremen by 
phone and, if necessary, it is supple: 
mented by sketches or prints. 

The shop route tags, Figure 10, 
by the shop expediter as 
soon as he the job from the 
field, or when he receives by phone ad 
ditional required information from 
field foremen or zone supervisors. Jobs 
are divided into No, 1, 2, and 3 prior- 
ity—identified, respectively, by red, 
yellow, Normally. No 
1 priority is considered an emergency, 
when there is an 


are filled 
receives 


and green tags 


and it is used only 
No. 2 priority is con- 
includes normal 


actual emergency 
and 
or jobs which have a 


sidered urgent, 
shutdown jobs 
time limit. No. 
and it 


} priority is considered 


routine, is confined to routine 


jobs 


mpany 


This establishment of priority is 
handled as conscientiously as possible, 
and with the utmost cooperation of 
field foremen and supervisors with the 
expediter 

3. The shop route tags carry three 
which are filled by the expe- 
diter; they show the expected route of 
a specific job, The outside stub desig- 
nates the section where work on the job 
performed first; the middle 
stub designates the section where the 
next work is to be performed; and the 
inside stub designates the third section 
where work will be performed. 

If work on a job is to be completed 
in less than three sections, unused stubs 
are left blank. If more than three sec- 
tions are to work on a job, two tags 
should be used—with the second tag 
fourth, fifth, and sixth sec- 
tions. Upon completion of a job in one 
of these a craft foreman re- 


stubs, 


will be 


showing 


sections, 








Figure 13. Interior View of Shop from South End 


moves the stub which designates this 


worker's craft, and he records the time 
of completion, This stub is retained by 
the craft section, and it is accessible in 
the event the « xpediter should desire to 
Thus at any time he 


ill jobs 


ilso maintains 


review all stubs 
may know the status of 
The expediter ; job 
control board 
arncd the 


which shows the loca 
status of all 
sections The 


Figure 11 


thon jobs which 
flow 


Scontrol b 


hetween individual 


vard is shown in 


1. If for any reason it becomes nec 
essary for a job to 


eratt 


he moved between 
contrary to the route 
eralt 


» that 


sections 
hown on the ta the foreman 


notifies the ¢ xpediter inew ta 


may be mack up anal the expediter . 


record of route can be revised. If un 
cted work which requires 
routi of the job to additional sec 
blank stubs left on the tag 


ire filled in bw the 


expe irises 
thon any 
craft foreman who 
mandles the jol ancl he 
the expediter of such additions 

do 


equipment 


then notihes 


ne of 


more than 


t inder a single 
mber. eact nit « 


} 


irries a 
wrder number 
owed | e | . B 
to identify each sey nit. Hf 
equipment broken ck 


alter 


everal 
ntered the 
wtihed so 


different units t ha 
first section, the exepditer 
that he can properly tag each unit and 


revise his job and route record 


» A central shop receivin and dis 


patching area is designated in a central 


location, Fach craft section has similar 


It is the 
responsibility of the various craft fore- 


receiving and outgoing areas 


men to expedite the movement of jobs 
eralt area to the 


and from the work area to 


from the receiving 
ork area 
the craft 


sponsibility of the expediter to see that 


outgoing area, It is the re 


these jobs move quickly, and in the 


most efficient manner. from the craft 


ireas, as well as from the central shop 


to the proper field sites. Figure 12 is 


a flow diagram of the movement of 


work through the shop 


General Purpose and Manning 
of the Shop 

It should be clearly understood that 
we are here concerned with a mainte- 
nance shop——not a fabrication shop. 
The primary purpose of the construc 
tion of this 
maintenance efficiency 
This is not to say that no 
fabrication work The 
manpower requirements of a refinery 
of this size are based on the personnel 
needed to handle the major plant turn- 
turn- 


was to increase 


through de- 


unit 


creased cost 


will be done. 


arounds, Usually one of these 
arounds occurs each week so that, in 
general, maintenance forces are con- 
tinuously occupied. However, there are 
slack periods when some of the mem 
bers of the various crafts are not fully 
It is for these slack periods 


fabrication 


occupied 
that a 
work Is planned 

We recognize that we are not set up 
for production-line fabrication, al- 
though we can closely approximate it; 


certain amount of 


and many articles can be fabricated on 
a competitive basis. However, such fab 
rication results in a saving of out-of- 
por ket expense to the company, be- 
cause the labor expended may be con- 
sidered an overhead item. Even if the 
labor and material expended were 
than the cost of a purchased 
would still be a saving if 


yreater 
item, there 
we did the fabrication by 
of this overhead labor However. when 
we hire personnel for the purpose of 


making use 


Figure 14. One of the Bridge Cranes 








Figure 15 (above). Basketful of Fittings Going 
into Bath for Cleaning 


Figure 16 (above right). Water Paint Spray 
Booth 


Figure 17 (right). Paint-Drying Room 


fabrication, we are out of the oil busi 
ness and are in the machine-shop busi 
ness—and this, of course, is not our 
purpose 

Regardless of the magnitude of the 
shop, or of the attractiveness of its in- 
terior and its modern equipment, only 
the manpower to operate it effectively 
is of any real consequence Well- 
trained skilled craftsmen are essential. 
Our craftsmen, for the most part, are 
trained in our own plant through on- 
the-job upgrade training, Each man, 
is he steps up in classification from 
helper to first-class mechanic, must 
meet specific and established qualifica- 
tions. He is given adequate opportu- 
nity to become qualified through a di- 
versity of job assignments. A certain 
amount of preparatory academic work 
is given, on company time, to prepare 
helpers for the work training. By these 
means we have been quite successful in 
obtaining qualified craftsmen 

It is difficult to evaluate. in terms of 
dollars and cents, the actual returns of 
an installation of this type. Of course, 
there is one way of evaluating it: If 
tools are used in the most efficient and 
effective manner, the number of men 
required to do the work is reduced; 
thus a decrease in payroll should re- 


sult. Furthermore, modern shop equip- 


ment makes possible quality and pre- 
cision work, so that failures should 
occur less frequently. This also may be 
reflected in reduced manpower! How 
ever, the real payout on a project of 
this sort lies in getting back into op 
eration those units which are out of 
service for maintenance—thus consid 


erably reduc ing downtime 


ao 


Figure 18. Machine-Shop Assembly Section— 
Special Jigs for Handling Compressor Valves 








tioners; 1, 14-in. pedestal grinder; 1, 
submerge arc welder with positioner 
rolls: 12, electric arc-welding ma- 
chines: |, circular acetylene cutting 
machine; |, straight acetylene cutting 
machine. 

Pipe section: 1, 6-in. pipe-bending 
machine; 1, 10-in, pedestal grinder; 1, 
gasket cutter; |. 12-in. power hack 
saw; 1, 14-in. x 2-in. bolt-threading 
machine; 2 
ing machines; 1, 2!.-in. x 8-in. pipe 


\,-in, x 2-in. pipe-thread- 


threading machine; |. 8-in, abrasive 
saw: |. 6-in. bench grinder: |, steam 
trap testing bench 

Boiler section: |, 6-in. abrasive tube 
cutoff saw; |. 8-in. abrasive saw: 1, 
%.-in. x 21.-in. horizontal angle roll 
1, 2l-in. table drill press; 1, %4-in. x 
8-ft. plate roll; 1, 14-in. x 6-ft. slip 
roll; 2. 14-in pedestal grinders: 1. ! j 
in. x 10-ft. press brake; 1, 5y-in punch 
and shear; 1, bo-in. x 12-ft. square 
shear: |, %,-in. rotary shear; 1. 1000 
lb. hydraulic test pump 

Machine section: 3. 14-in. x 54-in 
lathes; |. 14-in. x 78-in. lathe: 5, 16-in 
> 


x 78-in. lathes; 20-in. x 96-in 


lathes: 1, 30-in. x 168-in. lathe; 5, 14 
in. pedestal grinders; 2 
grinders: 1, 900-lb. Dynetric balancer : 

1. 1800-Ib, Dynetric balancer; 1, static 

Figure 19. Automatic Burning Equipment—Special Stud-Type Table balancer: |. 21l-in. table drill press; l. 

1-ft. radial drill press; 1, 310-ft radial 

List of Machine Tools nace; |, 24-in, x 36-in. x 18-in. 1850 drill press; 1, 2-ft. radial drill press; 
Instrument section: | ige test degree electric furnace; 2, forges; 2, 1, 6-ft. radial drill press; 1, 6-in, key 
) anvils; 2, SOO-lb. steam hammers: |, seater: 1, 12-in. abrasive saw: 1, 14-in 


10-in pedestal 


hench: 2. water-column calibrators: 2 
ein, x thin x 1) -in x yin. &X 
2%,-in. compressors; 1, hydraulic (water); 1, water cooler and pump; hvdraulic press; 1, 60-ton vertical hy 
pump; 1, 1lO0-in. pedestal grinder; 1, |, brine-circulating pump; |, oil-circu- — drauli press: 1, 25-ton vertical hy 


lating pump; 1, hot flange table; 1, draulic press; | ‘6-in. metal band 


quench vat (oil); Ll. quench vat power hack saw; 1, 300-ton horizontal 


high pressure test bench | win 
bench drill press: 1, 6-in. jeweler’s inert-gas generator; |, hardness tester. saw; 1, No. 2 Universal milling ma 


lathe; 2. micro engravers: and 1. 12-in Welding section: 2, welding posi chine: 1. No. 3 Universal milling ma 


hand sé bench-type ) 
‘ | l0-in. carbide tool 


| vir tool and cutter 


Figure 20. A Jib Crane in Use 


> Iihin pedestal vrinders: l 
versal tool grinder: 1, 14-in 
yb tool-room lathe l ~-in 
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talsle type) l 
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Figure 21 (immediately above). Pump-Disassembly Section—Pit 
for Catching Pump Drainings in Shell Refinery Shop, Houston 


Figure 22 (above at right). Storage Racks for Heat-Exchanger 
Tubes, Baffles, and Tube Sheets 


Figure 23 (at right). Hydraulic Pipe-Bending Machine in Use at 
Shell Oil Company's Houston Refinery 


chine; 1, No. 5 Universal milling ma machine; 1, babbitt furnace; 1, 6-in 14-gage box-and-pan brake; 1, 48-in 
chine; 1, 56-in. horizontal boring mill; carbide tool grinder circular shear; 1, 36-in. square shear; 
1, 20-in. shaper; 2, 3¢-in. bench drill Tin section: 1, electric spot welder; 1, 3-in. x 36-in. roll: 1, 96-in. x 16- 
presses; 1, 64-in. vertical boring ma 1, edge roll; 1, 4-in. locking roll; 1, gage brake; 1, 10-in. pedestal grinder; 


chine; 1, 16-in. x 120-in. cylindrical combination crimp and flaring roll; 1, 1, inert electric are welder, 
grinder: |. centrifugal babbit-bearing 42-in. x 20-gage folder; 1, 120-in. x Electric section: 1, 16-in. table drill 
press; 1, 10-in, pedestal grinder; 1, 
8-ft. x 6-ft. x 8-ft. 350-degree drying 
oven: 1, 110- to 220-volt motor-gener- 
ator test block: 1, 440-volt motor-gen- 
erator test block; 1, 2300-volt motor- 
generator test block 

Paint section: 1, 8-ft. paint-spray 
booth with water-wash filter; 2, sets of 
20 lamps (each infra-ray drying 


Figure 24. Pipe-Cutting and Threading Section in Shop, Shell's Houston Refinery 


lamps) 
Insulator section: 1, 36-in. x 18-in. 


band saw 





Rigger section: 1], 8-in pedestal 
grinder; 1, %4-in. wire-rope splicing 
vise. 

All sections: 1, 15-ton, overhead 
crane: 1, 10-ton overhead crane: 1, 5- 
ton overhead crane; 6, 30-ft. wall jib 
cranes with 2000-lb. electric hoists; 6, 
20-ft. wall jib cranes with 2000-Ib. 
electric hoists 

Cleaning building: 1, 11-ft. x 15-ft. 
sandblasting room with grit cleaner 
and filter; 1, 3-ft. x 6-ft. cleaning vat 
(steam-coil); 1, 4-ft. x 8-ft. cleaning 
vat (steam-coil); 1, 5-ft. x 16-ft. tube- 
bundle cleaning vat with 650-pound 
pressure pump for spray nozzles 
(isteam-coil); 1, 15-ton overhead 
crane; |, 5-ft. x 5-ft. x 8-ft. 6-compart- 
ment tank for cleaning fluids; 6, 120- 
gal. oil lubsters; 2, 60-gal. oil lubsters, 
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Thermos Jug” Borge Designed for Transporting Lube Oil Stocks at High Temperature from Houston to a Mississippi 
River Terminal 9 Miles Above New Orleans 


“Thermos Jug” Tanks 
For Lube Stocks 
Now in Service 


Left—Part of Machinery Compartment Showing Double Manifold in Foreground with its Key-Wrench Valve Control Arrangement that Prevents 
Accidental Contamination of Cargo 
Right—Mochinery Compartment in Center of the Barge with Cargo Loading and Discharge Lines Above. Empty Cradles Are for Future Installa 
tion of Two Additionel Tonks 
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TABLE 1 
Reported Heat Capacity Data for Cyanogen Compounds 


THERMOCHEMISTRY 


Temperature 

( ompeund Methed 
Calorumetrie 
Cr lormet rx 
Spectroscopic 
Spectroseoy 


TABLE 2 


Reter- 
Workers 
Bruick and Yost 
Stitt 
Mevensor 
Thompsor 


Bredig and Terchma 


Felung ead Drake 
Kell 


Mevens™ 


Mpeneer 


Mevenser 


Spencer 


Mevensor 


Spencer 


Ewell end Bourtand 
Thompaor 


Halversor 
Whaler 


Free Energies of Formation, Heats of Formation and Heats of 


of Combustion of the Cy 


ds ot 25 C. 





Melecular & i 
Compound Weight | 


HCN 
CNG 
CNBr 
CNI 
CN 
CHAN 


and 


cal. g-mole | cal. g-mole 


fi’, cal f mole 
COog), HeOig). Now), HN 


M42) 


netant preasure the 
r hydrogen) to form the prod 


their appropnate standard ret 


hangee in the heat 


rontent enthalpy 


© gaseous compounds from the elements 


ppropnate standard reference 


om He hiute aqueous 


states 


solution is 


le and of gaseous HI is — 19,52 


519 cal. g-mole 


TABLE 3 
Heat Capacities of Cy 





cal./g-mole* C. 


cna CNBr 


TABLE 4 


r 
cH 
CHyCN CHEN 


workers tabulated last, have been the chief source of the 





Heat Capacities of Cy 


cal./g-mole + K, 


cna 


cH 
CHYCN CHEN 


ynpany Publi 


cyanogen compounds, In each case. the 


data prese nted here 


peo nds has 


for the 
Petrochemical Industry 


Part Xi—Cyanogen Compounds 


und ERNEST G. LONG 
hemical Engineering 
Austin 


‘ 


KENNETH A. KOBI 
Department of | 


University 


THIS DISCUSSION, which presents the thermo 
dynamic data for the cyanogen compounds, 
includes the sixty-first compound in this series 
Previous articles have dealt with hydrocarbon 
compounds,*:*:':'''* combustion gases,'* sulfur 
compounds,'' halogen compounds'® and chlori 
nated methanes.'‘ This paper treats cyanogen, 
(CN).; hydrogen cyanide, HCN; cyanogen chlo 
ride, CNCI; cyanogen bromide, CNBr; cyanogen 
iodide, CNI; methyl cyanide, CH,CN; and acrylo- 
nitrile, CH CHCN. 

Dr. Kobe is a professor of chemical engineering 
at the University of Texas and Mr. Long, formerly 
a Celanese fellow at Austin, is now connected 
with Johns-Manville 


ABLE | summarizes the heat capacity determinations 


worker or 


It is noted that this group of com 
not been the subject of extensive work 


TABLE 5 
Heat Capacities of Cy Cc 


Btu./ib.-mole + F. 





cn 
cnc CHEN 
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Figure |. H ot Capacity Curves for Cyanogen, Hydrogen Cyanide, Cyanogen Chloride, Cyanogen Bromide 


Cyanogen lodide, Methy! Cyanide and Acrylonitrile 


TABLE 6 TABLE 7 


Heat Capacities of Cyanogen Compounds Enthalpies of Cy c 


9 
Btu./ib.-mole * 8 cal. /g-mole 





cHucN cnc) 


TABLE 8 
halpies of Cy 9 c 
cal. /g-mole 








cH 
cna CHCN 


National Bureau 
} Chemical Ther 
rds the tree ener 
ind the heats of 


n the last 


ities ’ nue 

ilso mace rh n | 
The ideal molar ent! il pies 

ire tabulated iy lable 


slents, calculated as mear 


‘ ’ by Tables 11 and 12 for the Centigrade and Fahrenheit 


ire iver temperature scales respectively \ graphical plot of the 





TABLE 9 TABLE 10 
of Cy gen C 


of Cyanog P 
Btu. /ib.-mo' Bru. /Ib.-mo 








cu Ci) = 

cnc CNBr CHyCN CHCN 2 cnci CNBr CNI CHCN 

0.0 60 00 ( 00 
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enthalpies is made on a double logarithmic diagram in TABLE 11 
Mean Heat Capacities of Cy 


Figure 2 
Simple quadratic equations have been derived for these cal./g-mole + “C. 





compounds. These equations are given in Table 13 
cu 
CHCN 
ERATURE CITED 
’ ann, 1 Z. Electrochen , 449 , 27 i ) 1 13 4.0 
Ps ’ tal " 10.97 ? 12.17 14.68 


' ? } . M4 
) 5 5S 110 11.45 2.25 4 





Figure 2 (below). Relative enthalpies for cyanogen, hydrogen cyanide 

cyanogen chloride, cyanogen bromide, cyanogen iodide, methyl cya 

nide and acrylonitrile. Multiply readings in Pcu/lb.-mole by 1.8 to 
obtain Btu/Ib.-mole 
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Army's Mobile 


Petroleum Laboratory Inspected at Bayonne 





Officials of the Bayonne refinery, Tide Woter 
Associated Oil Company, are inspecting the 
U.S. Army's mobile petroleum testing labora 
tory set up ot the plant recently for the in 
struction of the company-sponsored Army 
Affiliated Petroleum Base Laboratory Unit No 
982. Left to right are Colonel Theodore L 
Preble, U. S. Army Reserve Corps, supervisor of 
the compony's automotive trunsportation sec 
tion of the sales operating department in New 
York; Frank W. Keebler, assistant general super 
intendent of the Bayonne refinery; George C 
Caine, general superintendent of the plant, and 
2nd Lieutenant John G. Welch, Army Quarter 
master Corps, in charge of the mobile lab unit 
The mobile laboratory 1s maintained by an offi 
cer and tour other Army men 

The Tide Water affilioted unit, Lieutenant 
Michoe! Reseter, commanding, received instruc 
operation of the mobile laboratory 
while all refinery employes had the opportunity 
to imspect the testing laboratory on wheels 
These mobile units, it was pointed out, will be 
moved up to the fighting fronts in case of a 
national emergency and will be manned by units 
such as the Tide Woter refinery 

The company also sponsors ao Chemical Smoke 
Generator Company at the Bayonne retinery and 
a U.S. Army Petroleum Distribution Company at 
its New York office, both under the command 
of US. Army Reserve Officers 
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Figure | 


Diagram of Bloom Colorimeter 


Determination of Bloom 


Of Lubricating Oils 


A. KINSE 


( Dra characteristic which is gen 


erally considered as an _ indication 


whether a lubricating oil is of paraffin 


or naphthene base is its “cast” or 


bloom.” This property, which is due 


, 1956 1 Publishing (| 


Uns 


‘ mpan \ 


L and J. PHILLIPS 


et rr 


can best be observed 
by looking at the 
Most oils 


in varying degree and the fluorescence 


to Huorescence 
oi] at an oblique 
fluorescence 


angle exhibit 


of mineral oils is supposed to be due 


Publicatio 


to the presence of asphalt-like ma 
terial in colloidal suspension. In trans- 
mitted light the color of mineral oil 
varies from a light yellow to a deep 
red; in reflected light the oil usually 
exhibits a blue ap 
pearance on the surface, regardless of 
its color in transmitted light. 

Paraffin conventionally 
refined, and also some mixed base oils, 


vellow-green or 


base oils, 
usually have a vellow-greenish bloom. 
but the cast of naphthene oils is gen 
erally blue-green. Improper treatment 
of paraffin base oils may destroy the 
yellow-green bloom: on the other hand, 
some naphthene base oils, by special 
treatment, may acquire a vellow-green- 
ish cast. This being the case, the bloom 
of a lubricating oil has only a limited 
value in the determination of its origin; 
none-the-less. the vellow-green cast is 
generally associated with Pennsylvania 
(paraffin base) oils, which are con- 
sidered superior to naphthene oils and 
for this reason the determination of 
the bloom has practical importance 
from the standpoint of consumer ac- 
ceptlance, 

However. no reference was found in 


A METHOD for determining the 
“bloom” of oils is described by 
the authors, whose work along 
this line is well known to Petro- 
leum Refiner readers. This bloom 
is quantitatively expressed by the 
“bloom index” which is the ex- 
cess of yellow color units over 
blue or excess of blue color units 
over yellow. The bloom or “cast” 
is generally accepted as indicat- 
ing whether a lubricating oil is 
of paraffin or naphthene base 
and thus determination of the 
bloom has practical importance 
from the standpoint of consumer 
acceptance. 


the literature to a system for express 
ing the bloom in quantitative terms 
The method by Henderson and Cowles 
utilizes a modified Ives tintometer and 
expresses the bloom as a light trans- 
mission length of 
greatest percent transmission determin- 
Their proce- 
dure is apparently not in active use 


curve--the wave 


ing the type of bloom 


It is accordingly the purpose here to 
describe a method for determining the 
bloom of oils which is simple to per- 
form and which expresses the bloom 
numerically. The method is based on 
the use of a modified Lovibond tinto 
meter and Lovibond color glasses, The 
results are expressed by the designa- 
tion “bloom index.” 


Principle of Method 
bloom is best 
noted by looking at the oil at an angle. 


As mentioned. the 
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TASLE 1 
Bloom of Pennsylvania and 
Neon-Pennsylvania Lube Oils 


Trem 
mitted 
Levibend 

( eler 


Reflected 
{ 


SAMPLE 


100 Percent Noe 
Pennsylvania ( 

75 Pereent Nor 

Pennay!vama 
25 Pereent Pe 

sylvan Oh 

¥) Pereent Nor 


lo ac omplish this a re gul if Lovibond 
box at an 
The box 


placed is 


tintometer was joined to a 


ingle of 45 with the base 
in which the sample is 


painted dull black on the 


all sides to elimi 


inside and 
is fully en | ywsed or 


light 


nated by ' 


The sample Is illumi 
W-watt daylight 


brass tube 


nate stray 
lamp 
in the 


mounted in a 2-inch 


center of the box top Sample contain 
brass 3 x 11% x 2 


blackened by 


copper 


ers are made of 


inches deep They ire 
dipping therm in a solution of 
heated at approximately 


The black 


important 


nitrate and 
OO” F. for 
ening of the « 
thus all 
oil surface 
flected back 

The san ple half ft 
the box, In the other half is placed a 
solid block of plaster of Paris 
the same dimensions as the 
Or this block can be subst 
milk 
placed at the 
These 


1 few minutes 


ontainers 1s 
light 
absorbed and not re 


as only penetrating the 


occupies one 


havit 
sample 
container 
tuted by i lass or a porcelair 
level of the sam 


standard 


plate 
ple ) w hiite 


color ire 


Method of Determination 
of Bloom 


Pour the 


contairnet 


hand half of the black box. Put the 
“standard black box 
adjacent to the left of and on the same 
level as the sample. When sighting 
through the eye piece of the tintometer 
both the sample and the “standard 


white” in the 


white” must be in the line of vision 
A 40-watt bulb on top of the black 
box illuminates the sample and “stand- 
(Figure 2.) 

Insert a 10-blue, a 10-vellow and a 
5-red Lovibond color glass in the left 
hand side slots of the tintometer which 


ird white 


are in line with the “standard white.” 
birst adjust the 


quired to match the sample's reflected 


amount of red re 


This is easily done because small 
distin 
blue 
shade obtained 
Finally a slight 
adjustment of red may be required. 
When the shade is closely 
mated the 
matched by adding or subtracting equal 


color 
differences in red are readily 
ruished Then idd or 


rlasses the 


subtract 
until 
matches the sample 
approxi 
intensity of the bloom is 
smounts of blue and vellow (and pos 
sibly a slight adjustment of red). After 
the operator ts satished that he has 
matched the sample is closely as he 
can, he then checks himself by plac 
ing the I-blue glass in the left hand 
ind then in the right hand side of the 
Lovibond sighting tube. If he had the 
correct amount of blue originally, he 
will find that. first, the left side and 
then the right appear to be 
his operation ts repeated 


side will 
too blue 
with the 
After making any 
shall 
4) seconds and then 
he is still satished, he 


] ve llow ind l red glasses 
idjustments required 
his eves for at 


the oper itor rest 


least again sight 


the sample If 


TABLE 


TABLE 2 
Bloom Index of Various Lubricating Oils 
Trans- 


mitted 
Levibend 


Reflected 
Color 


SAMPLE 


Bright Stock A 
Bright Stock K 
Bright Stock ( 
Bright Stoek D 
180 Neutral A 
135 Neutral B 
Is Neutra 

2) Neutral D 


then records the bloom of the sample 
by subtracting the total of yellow from 
the blue. if more blue was used; or by 
subtracting the total of the blue from 
the vellow. if more yellow was used. 
Fractions need not appear in the final 
result—the closest whole number be 
ing recorded as the bloom index. 

For example, if a sample vields a 
reflected color of 17 blue. 6 yellow, 3 
bloom 


index is 


red. its recorded as 
11 blue. If a sample yields a reflected 
10 blue, 13 yellow, 
bloom inde xX Is 
cal basis for this notation will be dis- 


later 


color ot 2 red. its 


> vellow,. The theoreti- 
cussed 


Experimental Data 
that the 
method for determining bloom checks 


In order to show above 
with actual experience, various blends 


were made with a blue green bloom 
vellow- 
green bloom Pennsylvania SAF. 20 and 
their (Table 
1). The colors are abreviated as fol- 


B for blue, R for red and Y for 


ve llow. 


> 
non-Pennsylvania oil and a 


blooms were determined 


lows: 


3 


Reproducibility of Reflected Color 


SAMPLE 


Operator A 


Operator B Operator ( 
Y Y 


TABLE 3a 
Reproducibility of Bloom Determination 


SAMPLE 


BLOOM INDEX 


Maximum 
Deviathen 
From Mean 


Operators 


Mean 





Figure 2. Bloom Colorimeter as Described in Accompanying Article 


It is apparent that the Bloom Index 


rated the samples in the cor 


method 
rect sequence im the order oft in 
f Pennsylvania oil 
sted various samples 


and Neutrals. ir 


Is appli able 


ht Stocks order 


it this method 


of Bri 


varvin colors 


ate the 
lor in trans 
nitted influence the 
readit ble 


flected color 1 only be 


ment of the re 


used 


the correct match but is not to 


corded for bloom index, | 


it has no influence on the character of 


the bloom. However, it does indicate 


whether the or violet in 


bloom is b ue 
blue 


orange in the ci 


the case of blooms. or vellow or 

of vellow blooms 
180-Neutral A has a 
135 Neutral 
B has a more bluish I loom This could 
be predicted by the fact that both sam 
12B but 


much red 


For example the 


violet bloom whereas the 


ples have a reflected color of 
twice as 
if d blue 
exact description Is 
and for the sake of 
simplicity the red color is omitted in 
the calculation of the 

The method rates the samples in 


the former has 


Since both violet blooms are 


undesirable, the 


merely academic 


bloom index 


the same sequence as unaided visual 


that 


it expresses bloom numerically and at 


examination, and is superior in 
the same time is independent of trans- 


mitted color 


Reproducibility of Bloom 
Determination 


Any analytical method must have a 
reasonable reproducibility in order to 
be of Therefore 


oils were tested by three diflerent op 


service samples of 
erators | he reflec ted colors and bloon 
obtained by the three 
tors are listed in Tables 

The data in Tables 3 and 


following: 


indices opera 
Sand 3a 

sa indi 
cate the 


1) The reproduc ibility of the bloon 








. 
: 
: 
: 
7 
t 


index determination is very satisfac 


tory-——a maximum deviation from the 
mean of only | unit 

2) In the case of the 180-Neutral A 
the reproducibility was not so good 
and difference between the lowest and 
highest results was larger. This neutral 
light in color (only 35Y1R) 
feeble bloom. Experience 
has that the lighter the color 
the more difficult the bloom determi 
nation and the more carefully must the 


be made. If 


results 


is very 
and has a 


shown 


nothing else, 
this 


experiment 
the 
neutral indicates the necessity for care 


relatively poor with 
ful matching of the reflected color 

3) The data in Table 
the good reproducibility 
Table 3a, The bloom index in 
ta is recorded as the difference 


$ do not indi 
cate borne 
out in 
Table 
in vellow and blue and depends on the 
shade of as determined by the 
operator The total colors recorded in 
Table 3 to shade but 
to depth of color. It is the latter prop 
erty which is hard to reproduce, but 


refer not only 


since it does not enter into the bloom 


index it does not influence the repro 
ducibility of the method, For example 
the reflected color of the 135 Neutral 
B varied from 16B 12Y to LIB 7Y but 


its bloom index showed no variation 


because the difference between blue 


ind yellow constant, This is a 
prec ial case of the well-known fact that 


visually 


was 


intensity is harder to measure 


than shade of color 


Iwo idvantages are obtained by le 


oting bloom index as a difference be 


tween blue and yellow color 


] } The bloom ol in 
! simple number in 


oil « in thereby 
tv expressed by 
mbination with one of two letters 


2) The 


than the me 


reproducibility is decidedly 
higher isurement 
reflected color 

The basis | 
bloom detern 


that Lovil 


ternally equivalent and additive.’ For 
example, 1B + TY 1 Green, and 
IB + TY IR 1 Black. 
Bright Stock A (Table 2) has a re- 
flected color of 17Y 10B 4B it can be 
converted to LISY 6B 4 Black which in 
turn can be simplified to 7Y 6 Green 
+t Black. In other words the bloom of 
this oil as expressed by the reflected 
The 135 Nue 
tral B sample has a reflected color of 
12B 8Y SR which can be converted to 
7B 3Y 5 Black or 4B 3 Green 5 Black 
This oil then has a bluish green bloom 
as expressed by the reflected 
Since the black has no influence on the 
type of bloom but simply expresses 
the color. 


since 


color is yellowish-green 


color 


the brightness or purity of 
this component can be dropped 
Some oils which have an excess of 
blue in their bloom may also contain 
red and any of the red in combination 
with the blue will form violet. In their 
effect on the blue and violet 
blooms are very similar and thus we 
the blue in the bloom in 
which the oil origi 
to combine 


eve, 


rec ord only 
Any 


contained is 


dex vellow 


nally used 
with the blue color to form green and 
thus almost all oils have some green 
The combination of blue 
the 


neutral so 


in their cast 
form of green ts 
that 


excess of blue need be recorded 


and vellow in 


considered only the 
In the case of oils having an excess 
any red which is 


with the vellow 


of vellow. present 


will combine to form 


orange. Again, yellow and orange are 


similar in their effect on the eve 


thus 


very 


ind only the excess of vellow 
usually 
the 
has a predom 


blue will be 


used up by combining with its equiva 


considered, If as is 
blue in 


need be 
the 
bloom of 
vellow cast, the 


there is some 


that 


case 
an oil 
inantly 
le nt of ve llow to produce treen whic h 
does not enter in the final bloom index 

We see 


express the 


that for practical purposes 
bloom of an oil 
blue ov the 


we can 
excess of 
Any 


vill merely 


either by the 


exe 0 ~ red which is 


ilter the 





character of the blue, making it violet 
or of the yellow. making it orange. lt 
is true that most oils do not have a 
pure blue or vellow bloom. Some of 
each color is present but they combine 
with one another to form a green cast 
so we the conclusion 
that only the excess of blue or yellow 
need be taken into account 

On this basis, when a sample is said 
to have a bloom index of 7Y, it is 
inferred that the product has a yellow- 
ish-green bloom, the yellow being in 
units over the amount re 


again come to 


excess by 7 
quired to produce green. When a sam- 
ple has a bloom index of zero. it is 
not inferred that the oil has no bloom, 
but that its yellow and blue components 
are equal and consequently, its bloom 
is true When a sample has a 
bloom index of 5B, it is inferred that 
the bloom with blue 
predominating over yellow by 5 units. 


green 
is bluish-wreen, 


In rare cases a positive yellow 


bloom index might refer to an oil 
having an orange-green rather than a 
yellow-green bloom but as previously 
argued, the exact description of the 
bloom Is af ademic since it is the excess 
yellow over blue which is important 
and since orange bloom is as pleasing 
Analogously. in rare 


index 


as yellow bloom 


cases a positive blue bloom 
a violet 
but 


vcade 


might refer to an oil having 


rather than a blue-green bloom: 
again the differentiation is only 
mit the blue 


vellow which is important and violet 


since it is eXCess over 
bloom 8 considered as undesirable is 
blue-green bloom 
Briefly the 
scribes quantitatively the type of bloom 
the oil 
or bluish bloom) but does not measure 
the 
the latter property is psychologically 


then. bloom index ce 


(i.e, whether has a vellowish 


intensity of the bloom. However 


of far less importance than the forme: 
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Figure 3. Tubercule Corrosion of Tubes in 
an Open-Box Cooler 


Design of 
Cathodic Protection 
For Open-Box 


Type Coolers 


THE EFFECTIVE CONTROL of corrosion on the water-side of open-box 
type coil coolers has been successfully achieved by the use of cathodic 
protection at the Baton Rouge refinery of the Esso Standard Oil Company. 
The severe corrosion encountered in this type of equipment, without pro- 
tection, has resulted in high maintenance costs and frequent replace- 
ments. Cathodic protection has apparently arrested the corrosion to the 
extent that equipment is now being continued in service which otherwise 
would have had to be replaced. The economics of cathodic protection are 
indicated by the fact that an installation can be made for about one-third 
the cost of replacement—resulting in a reduction in maintenance cost to 
about 10 percent of the cost level without protection. The average cost of 
protection is about 66 cents per square foot of surface protected 

This discussion was before a session on corrosion during the mid-year 
meeting of the API's Division of Refining, held early this month in Cleve- 
land, Ohio. Mr. Draughon is head of the equipment-inspection depart 
ment, Esso Standard Oil Company, Louisiana Division, Baton Rouge, La., 
and Mr. McNeil is an engineer for the same department 
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) 
Re coils immersed in open-top 
water boxes or tanks were one of the 
first devices conceived for the purpose 
of decreasing the temperature of a con- 
tinuously flowing stream. This type of 
equipment was probably used in the 
first petroleum refinery, and is still 
widely used, although it is gradually 
being replaced with the socalled shell- 
and-tube type of cooler because of ex 
cessive maintenance costs, The open 
box coil cooler, an example of which 
is shown in Figure 1. is usually re 
ferred to in refinery terminology as a 
worm.” Although the cooling capaci 
ties and physical arrangements vary, 
the construction and operation are 
usually similar— with a process stream 
passing inside the coils, and with water 
or another cooling medium on the out 
side. The coolant is usually a raw 
water which can be cheaply obtained; 
in many cases it is salt sea water 
brackish water, or muddy river water 

all of which are corrosive to steel 
equipment. At the Baton Rouge re 
finery of Esso Standard Oil Company 
an attempt is being made to retard on 
prevent this water-side corrosion by 
the use of cathodic protection, and thus 
to reduce the high maintenance costs or 
this type of cooling equipment Also 
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Figure 4. Typical Open-Box Cooler 
it is anticipated that replacements can experimental cathodic protection unit ored because replacement would not 
be deferred for a considerable lengt! was later installed. The pipe coils in be required and because the initial 
of this cooler had a service life of ap- and operating costs appeared to be 


ot time and that the extensive use 
proximately 30 months, and the annual low. In addition, it was considered de- 


hi h-cost alloy stee! cat he avoided 
Through February, 1950, three sucl maintenance cost was estimated at sirable to determine whether cathodic 
$6000-—with complete replacement protection was a practical method of 


worm-type coolers have been protected 
$15,000. Several meth corrosion control on this type of equip 


The first was o experimental na osting about 
ture, whereir ost was relatively “ls of corrosion control were con ment 
obtained: but suffi sidered along with cathodix protection The cooler selected for the initial 
data were obtained to Of these, cathodic protection was fav cathodic protection installation con 
he more idequate pro tains two carbon-steel coils the cool 
init cost on the next Figure 2. Baton Rouge Cooling Water ant being well water, which is recircu 
Recirculated coolit Choracteristics lated through a cooling tower. As 
Mississippi River shown in Figure 5, this compartment 
types of coolants contains a cooling-surface area of 5440 


t und their “ square feet and a box area of 2156 


| y é " square feet. or a total area of 7596 
square feet requiring protectior When 
the installation vas designed there 


was little information available on the 
de sigt 7 systems to protect open box 
coolers. The meager data indicated that 
hleo er river I protection had been achieved with cur- 
service 1 rent densities anvwhere om | to 8 


varies milliamperes per square foot. and no 


nm temperature sater analyses were ( rrrelated with 


these dat 
It was ipparent tron the start that 





there were two main problems, viz.: 
current-density requirements, and cur- 
rent distribution. The data available 
formed the basis for an estimate that 
an average of about 3 milliamperes 
per square foot would be needed to 
give protection in water of our an- 
alysis, and that a potential change of 
150 to 200 millivolts be ex- 
pected, but not much more, Because of 
the experimental nature of the installa 
tion, it was decided to design on the 
basis of obtaining more protection than 
would oe 


was to 


these estimates indicated 
needed. A total current capacity of 50 
amperes was estimated to be necessary 
to protect the coils and the box, sup- 
plying an average of 6.6 milliamperes 
per square foot to the surface to be 
protected, The installation placed in 
service on this cooler consisted of the 


following features 


Rectifier 

The rectifier installed is a standard 
copper-oxide oil-immersed unit 
at 15 volts and 100 amperes maximum 
direct-current (d.c.) output, The 100 
selected so that 


rated 


ampere rectiher was 
sufficient capacity would be available 
to protect a similar cooler coil and box 


adjacent to the one described herein 


Primary connection was for 440 volts, 
three-phase alternating current (a.c.) 
was ob 


Control of the d.c. output 
tained by positive-contact link adjust- 
ment in 12 steps, A magnetic circuit 
breaker was used for electrical protec- 
tion 


{node System 
Inasmuch as it appeared that more 
effective protection could be obtained 


anode 


with a large surface and close 
anode spacing, a total of 104 flat steel- 
plate anodes was installed as shown in 
Each made of 
3¢-inch plate, 12 and 


101, feet long, extending to within 6 


Figure 6 anode was 


inches wide, 
inches of the bottom. A center-to-center 
spacing of 30 inches was maintained 
except where limited by physical con 
ditions in the box, and a row of anodes 
was installed parallel to and between 


bank of 


was set at 30 


every other vertical tubes 
Anode current 
milliamperes per square foot, and it 
was estimated that a life of about four 


Anodes were sus 


density 


years would result 
pended from supports in the top of the 
box, whic h were constructed of wood 
and structural (Figure 7). The 
wood also served as electric al insula- 


stee! 


tion between the positive side of the 
rectifier and the box, which was nega- 
tive, Wooden positioners in the bot 
tom of the box held the anodes from 
swaying 

Electrical System 


The details of the electrical system 


All dic. leads 


are given in Figure 8. 
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Figure 5. Physical Dete on Cooler Box for 
Unit I 


Sue 449” Nominal 
RETURN 
Suse 44," BENDS Number 144 
AREA of Tubes and 
Return Bends 


Number i44 
5,440 oq. ft 


Number 


Across 16 32 


Suse 38'x22'x11 


BOX 
Number Area 


Dewn 
TOTAL AREA 
{ Tubes and Box 


2.156 aq. ft 


7,596 aq. ft 


Length 


were designed to permit only a neg 
ligible voltage drop, so that the recti- 
fier was supplied to a bus bar, and 
from there to the anodes. Current was 
drained from vertical bank of 
tubes to a main drain lead, which also 
drained the box wall. The system was 
designed to provide electrical sym- 
metry in both the and drain 
leads, Also a number of open-end 
leads were installed to permit a variety 
copper- 


anode 


of experimental studies, All 
to-steel connections were made by 
brazing. 

The unit has now been in continuous 
service for 2] months since protection 
was initially applied. During this oper- 
ational period numerous surveys were 
made on the cooler box, and consider- 
able data were accumulated. The sur- 
vevs made consisted of pipe-to-water 
potential and current-density measure- 
ments, All potential 
measurements were made by the utili- 
zation of a calomel exploring elec- 
surveys 


pipe to-water 


Current-density were 
and these used a probe consist 
a flat steel plate of small area 
was connected into the protec 
with a_ milli- 
summary 


trode 
made, 
ing of 
whic h 
circuit, together 
ameter, The following is a 
of the data obtained on the protection 
unit during the 21-month period men- 


tion 


tioned 


Potentials Along { Pipe 


1) As indicated in Figure 9, read 
taken the length of 


particular pipe show that the poten 


ings slong any 


tials are lower at points opposite the 
center of the space between anodes 
than at points on the pipe or wall sur- 
face directly opposite the center of an 
anode. Although the curve shown has 
been plotted from spot readings, it was 
found from the data that potentials on 
the pipe averaged about 15 percent 
lower between anodes than opposite 
anodes. Also, the distribution pattern 
was similar along the length of the 
pipe at any particular location. 

2) Points of minimum protection 
are the box walls and corners, and 
the wall and coils in the center of the 
box where there are no anodes, This 
condition results from the lack of suffi- 
cient anodes to achieve satisfactory 
current distribution. In general, all 
areas of the coils where anodes were 
located were found to have high poten- 
tials. One exception to this was an area 
in the southeast portion of the com- 
partment where an area of low poten 
tial found. It was believed that 
this was due to an increased depolariz 


was 


ing action caused by vigorous agitation 
of the water which was noted in this 
location 

Tubes 


Potentials Across the 


3) As seen in Figure 10, a trend in 
the readings taken in a north-south 
direction indicates a decrease in the 
pipe-to-water potentials toward the 
south end of the compartment. This 
might be explained by the fact that 
the water in this area is at a somewhat 
higher temperature and circulates more 
rapidly—thus causing increased de 
polarizing action, 

+) The potentials on the top of the 
coils were found, on the average, to 
be approximately 30 percent higher 
than the potentials on the side of the 
pipe facing the anode, and 40 percent 
higher than the potentials on the side 
of the pipe away fron the anode, Al 
though the curve in Figure 10 indi 
spot readings, this trend 
can be seen easily Higher potentials 
on the top of the pipe can be attributed 


cates only 
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formed a 
point. Al 


though it is present on the pipe tops 


to a layer of seale which 


protective coating at this 
without applied current, this precipita 
carbonate 
greatly 


insoluble calcium 


hydroxide is 


tion of 
and magnesium 
increased when protection is applied 
Prior to the cathodic 
that the 


occurred on 


installation of 
‘ baerved 
had 
the top third of all pipe 


protection, it Was 


most severe pitting 
Presumably 
the sf areas were deprived of oxVvegen 


by the had 
dis harge to adjacent 


scale and sediment, and 
suffered anodic 
cathodic areas (pipe side and bottom) 
which received a plentiful supply of 
oxygen trom the water and conse 
quently sulle red less corrosive pitting 


>> With 


Mi) amperes 


a total rectifier output of 
achieved 
of the 
This current 


protec tion was 


on approximately 65 percent 
coil-and-box surface area 
supplies an average current-density of 
».4 milliamperes per square foot 


6) A 


time was shown in areas of minimum 


greater improv ement with 


protection as compared with areas of 


maximum protection This was true 


even though the total current applied 
decreased slightly. This could be at- 
tributed to a buildup in protection of 
the cathodic areas initially which, as 
lime progressed, was extended to less 
protected or anodic areas. The extent 
of this increase in protection was not 
suffic ient to achieve the desired results 
the total current through 


even alter 


the system had been increased 


i) Pipe to-water potential could be 


increased by increasing the rectiher 
output, although not in proportion 

It was also found that potential 
bottom of the box 


those of 


readings on the 


were somewhat higher than 


the coils. This higher potential is 
caused by a protective s ale on the box 
Measurements made at differ- 
that 


although the potential varies as much 


bottom 
ent levels in the box indicated 
as 15 percent from the top coil to the 
bottom coil, no consistent variation in 
potential with depth had been noted 

9) To make a determination of the 
actual rate of corrosion with and with 
carbon-steel samples 


A total of 


out protection 
were installed in the box, 


six protec ted and six unprotec ted sam- 
ples was placed in various locations. 
The average pit penetration based on 
the estimated area attacked was ob- 
served to be from 0.02 inch to 0.05 
inch per year on all of the samples, as 
compared to 0.15 inch per year on the 
coils as determined prior to the in- 
stallation of protection. It was impos- 
sible to establish a definite relationship 
between the amount of corrosion on a 


sample, its location in the box, and 


whether it was protected 

As a result of the surveys 
during the initial period of protection, 
it was thought advisable that steps 
should be taken to achieve protection 
was 


made 


in the areas of low potential, It 
decided to install additional anodes in 
the center portion of the coils and in 
the four corners of the box. and to 
increase the rectifier output to ap- 
proximately 80 amperes—thus giving 
an average current-density of 10 milli- 
amperes per square foot. The installa- 
tion shown in Figure 11 consisted of 
installing 31 anodes in the center of 
the coils and in the corners of the box. 


Figure 7. Close-Up of Anode Supports Showing Method of Connecting Positive Leads to Each Bank of Anodes 
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The anodes were graphite pipe, of | 
inch in outside diameter and 34 inch 
in inside diameter. One anode was in- 
stalled in each corner of the box, and 
three anodes were installed in each of 
the nine existing anode rows in the 
center of the coils. The additional 
anodes were connected in parallel to 
the existing electrical system. No addi- 
tional drain leads were installed. 

A survey of pipe-to-water potentials 
and current distribution indicated that 
increased protection has been afforded 
in areas of low potential and that 
greater protection has been offered in 
the high-potential areas. The area un- 
der protection has now been increased, 
so that 85 to 90 percent of the box 
and coil is now receiving full protec- 
tion. This was the result of better dis- 
tribution through the use of additional 
anodes, and through an increase in 
rectiher output and current density. 
With adjustments in the electrical cir- 
cuit, it is believed that the entire area 
can be brought under full protection. 
This unit will be removed from service 
within a short time, and a complete 
inspection of the coils and box under 
protection will be made, Protection 
will have been applied for almost two 
years at this time, and it will be pos- 
sible to whether cathodic 
protection has reduced the amount of 
corrosion. However, it may be brought 
out that the tubes were two years old 
at the time cathodic protection was 
provided—giving a total life of four 
years, as compared with an expected 
life of two and one-half years without 


determine 


protection. 


Protection of Other Cooler Boxes 

Because of the favorable results ob- 
tained in the first installation, protec- 
tion units were installed in two addi- 
tional open-box coolers, Protection of 
these coolers resulted in a saving of 
more than $10,000 by the elimination 
of the necessity of replacing the two 
coils. Unit H $3100. was 
placed in service in September, 1949. 
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In December of the same year, Unit 
Ill, costing about $2000, was com- 
pleted and went into service, Both 
coolers are cooled with untreated Mis- 
sissippi River water, and have an esti- 
mated service life of from four to five 
years without cathodic protection, Be- 
cause the design for both units is 
similar, only the installation details of 
Unit II will be given. Physical data on 
the cooler are shown in Figure 12 


Rectifier 

The rectifier is rated at 75 amperes 
and 12 volts d.c. output, and is a 
standard selenium oil-immersed unit, 
complete with a thermal overload re- 
lay, volt and ammeter, and power 
switch. This rectifier has a capacity 
slightly larger than design require- 
ments of 60 amperes, as this was the 
nearest size available without encount- 
ering undue delays in delivery. How- 
ever. it provides excess capacity, which 
can be utilized if deemed desirable 


{node System 

From our previous experience it was 
felt desirable to utilize cylindrical 
anodes placed closer together, instead 
of the flat plate, for the purpose of 
affording better distribution of current. 
Carbon steel was chosen as an anode 
material in order to initial 
costs. Concrete reinforcing rods, 1 inch 
in diameter and 9 feet 2% inches in 
length, were utilized throughout—thus 


reduce 
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permitting rapid installation. Figure 
13 shows the anode arrangement, The 
spacing between anodes is 16 inches, 
and the arrangement was designed so 
as to provide for an anode row be- 
tween the outer row of tubes and sides 
of the box—thus assuring satisfactory 
protection for the box itself. There is 
a total of 189 anodes, each having an 
estimated life of three years. Figure 14 
is a picture of this cooler taken as 
the installation was being completed. 
Anode supports of wood 
sleepers which held the lower end of 
each anode in place, and which also 
insulated the anodes electrically from 
the box bottom. The upper end of each 
anode was held by welding into a 
2-inch by 2-inch angle running along 
the top of each anode row. Size 3-inch 
by 3-inch angles supported the anodes 
on the top of the box, and 3-inch by 
t-inch timbers served to insulate the 
supports from the anodes, 


DC.Current Leads 

All positive and negative leads were 
designed to permit only a negligible 
voltage drop, thus reducing the re- 
quired rectifier output voltage. This 
was particularly important in the nega- 
tive leads in order to drain all current 
supplied to the system while at the 
same time preventing a portion from 
leaking off to adjoining structures. 
Insulated No. 00 American wire gauge 
stranded-copper cable was used for all 


consisted 
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bonding 
the box, for 


isulators 


possible, all 


itilized 


aboveground 


revious 


Protection 


being 


done 
con 


elec 


thermite 


to and from the cooler 


This Was 


installation 


ee! ufficient time to 


View of Additional Anodes Installed in Center of Box 


study of 
their 


make the desired detailed 
the last 
completion Several surveys have been 
Unit I, preliminary 
obtained on Unit Il 


the following 


two installations since 


made on and 
measurements 
From the available data 
results are known 

1) Complete protection of all por 
tions of the ind box on Unit Il 
ichieved with a total rectifier 


coils 
has been 


output of OO amperes, giving an aver 


age current density of 10.8 milli 


amperes per square foot Initial meas 





ANODE 
ANOOE 
TOTAL 





ANODES 
~ 


rr ™ 


LENGTH 
LENGTH 
ANOCES 


BOx DEPTH-S 


1" # CONCRETE 





PIPE COLS 
—s 


36 


9 24s" 
SUBMERGED -100" 
1869 


REINFORCING R 


~“SwATER BOX 











irements of protection of Unit Ill 
indicate similar results. 

2) Distribution of current through 
out all parts of the coil and box on 
Unit Il is there 
areas of low potential. The 


surface 


excellent. being no 
ratio of 
minimum to maximum poten- 
thly established at 


85 percent 


tiai has been roug 
between 80 and 
3) There is no great difference in 


potential between the top and bottom 
of the box 

1 Although po 
different, the pattern of distribution is 
similar to that found previously 

5) The although 


simplified 


ential values are 


drainage system. 


is ample 
Conclusions 
As a 


mentation on 


result of two years of 
cathodic 


open-box coolers, it has been possible 


experi 
protec tion of 


to draw the following conclusions: 

1) Cathodic protection is an effec- 
tive means of controlling corrosion on 
the complex structures of open-box type 
Complete the 
system involved can only be achieved 
through proper design and installation 


coolers protection of 
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Figure 15. Comparison of Cathodic 
Protection Costs 
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erly designed system this will take the 


of the protection equipment 
after 


current, in a 


may continue 


form of a general metal loss instead 


of pitting, 
extended service life of the equipment 


and will result in a greatly 


2) Economically. 
tion of this type of equipment can be 
eliminates the ne 


cathodic protec 
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any system, a sufficient current density 
must be maintained, and a large anode 
with relatively spacing 
between anodes must be had in order 
to distribute current equally, One will 
A symmetrical dis- 
anodes 


system close 


alone 
tribution of current to the 
should also be attained 

1) For water similar to that found 
at Baton Rouge, an current 
density of 10 milliamperes per square 
foot Is recommended for design pur- 
VW herever vigorously agitated 
water is noted, this may not be suffi- 
cient because of the resulting depolar- 


not suff ice 


average 


poses. 


izing action 

5) The protection criterion used to 
protection in 
been defi- 
eval 


determine the degree of 


has not 


However, to 


installations 
established. 
the success of the 


these 
nitely 
installations, a 
Protection 


uate 
definite basis was necessary 
of the 
been obtained when the 


steel surfac es was assumed to 
have pipe-to 
water potential in a freely corroding 
condition as referred to a saturated 
calomel electrode was increased nega 


tively by 250 to 300 millivolts 
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Above— One. quart lube oil cans are 
filled at the average rate of 260 
per minute by this machine at Sun's 
Marcus Hook. Controlled by the 
operator (right center), cons are 
filled at the right, capped and then 
moved along where, to the left of 
the picture, is shown the second 
man necessory in this operation 
who is filling the 24-con cartons ot 
a sem: automatic loading machine 


Right—Aerial view of Sun Oil Com 
pany's new $6 million compound 
ing, blending, filling, packaging 
and warehouse plont at Morcus 
Hook, Pa. At for right ore the bose 
stock tanks and in the right fore 
ground, the blending and pockag 
ing plant. The worehouse and triple 
box cor siding are at the left. Part 
of the refinery is shown in the back 
ground. A tank ship is tied at the 
end of the wharf, for right 


rs 


44 & 
ab 


EEE 
* Sot; 


New Plant 
For Blending 


And Packaging 


Below—Lithographed one-quart lube oil cans 
are received in bulk at Sun's Marcus Hook re 
finery and loaded by hand on ao conveyor which 
feeds the empty cans direct to the filling ma 
chines. Two men, one each to a box car, use 
fork sticks” in this unloading operation 








A SMALL REFINERY, because of 
its relatively high unit cost of 
operation, can compete with 
large refineries only by main- 
taining a high degree of flexi- 
bility in its operations. Such 
flexibility depends, to a large 
extent, on the versatility and 
efficiency of its maintenance 
department, especially because 
it cannot afford to invest heavily 
in standby equipment or spare 
parts. 

The Alma, Mich., refinery of 
Leonard Refineries, Inc., with a 
crude capacity of 8500 bbi per 
day, achieves the necessary flex- 
ibility by means of a well bal- 
anced maintenance program. 
The maintenance staff totals 34 
men, most of whom are trained 
to handle more than one type of 
job. This group is assisted in its 
task by the operating personnel, 
10 per shift, who carry out con- 
tinuous on-the-spot inspection 
and repairs 

The regular operations of the 
maintenance department are di- 
vided into three categories: 1, 
housekeeping, which includes 
picking up, cleaning, and paint- 
ing; 2, general maintenance, 
which may be described under 
such headings as safety, pur 
chasing and storeroom opera- 
tion, regular plant maintenance, 
salvage, and miscellaneous con- 
struction; and 3, inspection and 
cleanout, which are handled on 
a regular yearly cycle, with the 
assistance of outside inspectors 
and engineers 

This paper was before a ses- 
sion on Refinery Maintenance 
during the midyear meeting of 
the API's Division of Refining 
held early this month in Cleve 
land, Ohio. The authors are with 
the Alma, Mich., Refinery of 
Leonard Refineries, Inc. Mr. 
Pfarr is vice president in charge 
of manufacturing, Mr. Pollard is 
general superintendent, Mr. Har- 
ris is maintenance superintend- 
ent, and Mr. Dougherty is refin- 
ery engineer 


Maintenance Practices 
In a Small Refinery 


JOHN S 


WILLIAM F 


eonard Refinerie 


a THE MODERN $ small refinery 
one will find almost the same process 
ing equipment as in the large refinery, 
with one notable exception. That ex- 
ception is what is known as spares or 
standby equipment. The small refiner 
must use his capital to keep pace with 
technological improvements, and these 
improvements must be purchased at 
the barest minimum cost which, as a 
general rule, does not include much 
duplication of equipment. Such spares 
as are found absolutely essential are 
added later after experience has shown 
where the dollar spent will bring in 
the greatest return. For this reason 
maintenance practices in a small re 
finery are of paramount importance 

Inasmuch as a small refiner’s equip 
ment, because of smaller capacity. 
costs as much (or more) per barrel to 
construct as that of the large refiner: 
as his main raw product (crude oil) 
costs are comparable per barrel: and 
as other materials probably cost more 
due to smaller quantity discounts, the 
small refinery can keep his costs in 
line and compete with the large re 
finer for only one reason, namely 
flexibility of operations. Flexibility of 
operations depends to a great extent 
on the versatility and the flexibility of 
the maintenance department 


Our refinery consists of a crude unit 


with an 8500 barrel-per-day capacity: 
a TCC catalytic cracking plant, with 
a 5000 barrel-per-day reactor-charge 
capacity: an 1800 barrel-per-day UVOP 
thermal reforming unit: a 1000 barrel 
per-day vacuum unit for asphalt pro 
oxidizing 


duction, with auxiliary 


equipment; steam-generating equip 
ment with a capacity of 50,000 pounds 
per hour: 60 storage and rundown 
tanks, with a total capacity of 472, 
000 barrels: a tetraethyllead (TEL) 
plant; control and research labora 
tories; truck and tank-car loading 
rack: and the normal auxiliary equip- 
ment which would be expected in a 
plant of this size. 

Our maintenance department, ac- 
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cording to personnel records, is made 
$4 men as follows: |. mainte- 
machinist 


up of 
nance superintendent; 1, 
foreman; |, pipefitier and labor fore- 
painting and insulating fore- 
instru 


man; 1, 
man; |, electrical foreman; 1, 
ment enginer; 1, pipefitter first-class 
sub-foreman; 1, storeroom manager: 
1, first-class welder; 1. first-class car 
|, first-class painter and insu 
first-class machinist; 1, sec 


second-class 


penter ; 
lator: 1 
ond ( lass 
pump mechanic; 1, 
painter and insulator; 3, second-class 


machinist; 1, 
second-class 
pipefitters; 6, pipefitter helpers; 1, 
painting and insulator helper; |, car 
penter helper; 3, yardmen first-class; 
2, yardmen second-class; 3, process 
extra board 

The maintenance superintendent, 
electrical foreman, instrument engi 
neer, and the storeroom manacer are 
on the salary payroll. All of the other 
personnel in the maintenance depart 
Such a 


system eliminates confusion as to when 


ment are on an hourly rate 


overtime should be paid, as all of the 


foremen are working foremen, and 
frequently are working on jobs alone 
shifted by the mainte- 


nance superintendent as the various 


The men are 


jobs require, and are not assigned to 
a particular department except for 
normal routine work (something which 
rarely exists in a small refinery ) 

As an example, the first-class welder 
is kept busy approximately 75 percent 
of his time on welding. However. the 
painting and insulating foreman is a 
trained welder, and the master me 
chanic is proficient in that work 
W henev er 
ing will be the bottleneck. all three 
are put on this job—either together or 
on shift work-—with helpers being as- 
signed as required, Occasionally, even 
this flexibility will not meet the re 
quirements, and we may have to get on 


a job arises wherein weld 


the telephone and borrow a welder or 
two from a neighboring refinery. This 
is always an easy task, as these refin- 
ery people know that we shall be ready 
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at any time to lend our craftsmen 


an emergency 
records of the 


However, the main 


personnel by neo 
story We 


man on the 


tenance department 
means tell the entire have 


on each shift one crude 
three on the TCE mmat 
at the asphalt plant 
one pumper, one at the be house 


at the truck-loading dock 


shift are an ex 


unit two on 
the reformer, one 
viler 
and one 
These 10 
tremely important part of our 
Almost 
had 


ular maintenance 


men per 
mainte 
without 


nance organization 


exception they have valuable 
training in the re 
kven 


that 


department more important 


know 


ind more 


they their work is easier 


ple wsant when their unit ts 


running than when they are startin it 


ip or hutting it down. Cor seq rently 


they are at all times practicin pre 


ventive maintenance and shenever 


in occasion wherein they car 


safely handl 


hanes they 


repair mainte 


part ot then 


Equipment 
lhe maintenan 
f the follow 
H)-ton winch and a 
flat-rack 
take 


ombinatior 


of the small tools which 


would be expected to be on hand as 


necessary 
suxiliary to the foregoing list 


Division of Maintenance 
In discussing maintenance practices 
that should be listed 
in three main divisions, the first of 
which is housekeeping We list this 


phase of maintenance first because we 


' 
we believe they 


believe that it is first in 
We are 
that the 


keeping 


importance 


firmly convinced, however 
house 


Our 


not tile and marble 


money spent in good 


pays large dividends 


control rooms are 
ind we have no gold plate in the re 
that we have 


finery but we believe 


one of the cleanest renheries in the 


ountry, We 


visitors who 


have a large number ot 
o through the plant, and 
these write us 


» large percenta re of 


omplimentary letters concerning the 
ippearance of the plant, These letters 
mmediately become a part of our 
that is 
the bulletin 
locker 


he Ips to up 


maintenance program copies 


ire made ind are 
boards of each 


This ve 
hold the pride of each employe in this 


put of 
unit and the 
room believe 
phase of his jol 


The operators of each unit are re 
sponsible for the appearance of their 
mut They do the work 
W ash. with hose ind hot 
vater, all floors of the each shift 
If the floor dirty from an oil spill 
1 hot solution of 
d kerosine 5 used in 
Keep ill packir rlands 
| pumy idjusted so that 
leak t 1 en cy, they are 


vdd 1 . s of packil Ir 
‘ | , 


which leakage 


following 
themselves: | 
unit 
chemical penetrant 
those spots 
\ ilves 


there are 


wher 


sponsible for duties in the housekeep 
ing phase of maintenance without 
special requests from either the gen 
eral or assistant superintendent. 

The department maintains clean and 
sanitary conditions in the locker room 
and plant offices (work in these loca 
tions requires the services of one man 
full-time truck 
loading house : 


water pump house, 


pump house, fre 
washes all windows in plant except 
locker room, plant office, laboratories 
and boiler house. (Laboratory and 
boiler-house pe rsonnel wash their ow! 
The work from the last four 


requires the services of one man full 


windows 


time. Two men and a pickup truck are 
scheduled one-half dav 


reneyT il 


each day for 
I he st 


rubbish 


plant cleanup men 


empty ill trash and barrels 
lalive ill 
the salvage department and assist the 
ordered. On 


the personnel of the 


ised valves and fittings to 


units when so Saturday 


mornin entire 


maintenance department, except those 
take over the gen 
From 8:00 


work ir 


and putting in order all shops. trucks 


on emergency jobs, 
eral plant cleanup a.m 


until 12 noon they cleaning 
and equipment The maintenance de 
work on Saturday 


afternoon or Sunday 


partment doe s not 


Painting 
Another phase of our housekeepir 
program is painting One departr ent 
is devoted to painting 
We have found that 
makes in 


eneral 


and insulating 
such in arrange 
ment ideal combination, he 
insulation mainte 


he taker 


cause the 


nance, such as patching car 


ire of as part of the preparation for 


painting. Of course durit regular 


shutdowns for inspection, the paintir 
time re 


stopped for the leneth of 


ired to lace. and repair 


the 


involved 


This department 


vorkit 


pairnti 








1948 
589 gal. of aluminum paint, 
at $4.40 per gal.... 
189 gal. of all other colors, 
at $4.70 per gal 
120 gal of red oxide primer 
at $3.37 per gal 
3.846 man-hours of labor, 


at $1.78 


$2.591.60 


$10,730.18 


It will be noted that the man-hours 
versus gallons of paint used were high 
The reason for this is that practically 
all of the painting consisted of pumps, 
rundown tanks, 
\“ hic h 


towers, lines, small 
and other 
takes a large 


preparation and application 


similar equipment 


amount of labor for 


In addition to this painting pro 
gram, which we call plant-force paint 
ing. we keep rigid appearan e stand 
storage tanks. This 


Is handled by con- 


ards on our 
however 


painting 
the contract is let 


tract, and each 


spring for the number of tanks which 


painting (usually about one 


require 
the storage tanks, or 10 per 


fifth of 
year) 
The same contractor has been han 
dling this work for the past 10 years 
We supply the paint, and he supplies 
the labor for preparation and applica 
The approximate price for this 
work for 1948 was as follows: 25.000 
bbl. tank-—-$125 per coat; 10,000-bbl 
tank-—$80 per coat; 5000-bbI tank 
$65 2000-bbl. tank—$40 


per coat 


tion 


per coat 


We let a contract two years ago for 
the painting of the TCC unit, but we 
found that this type of painting could 
be done much cheaper, and very much 


more satisfactorily, with plant painters 


Jurisdiction of Housekeeping 
Costs 


Why do we spend the amount olf 
money involved for this housekeeping 
believe that it is 
safety. Rigid 


cannot he 


program ¢ First. we 


tied in very closely with 
on housekeeping 
along with faulty 
gaskets, makeshift re 
like, Policing the unit 
the standpoint of 


attention to 


ontrols 
maintained equip 
leaking 
and the 
from 
cleanliness often 
items which would become hazardous 
Second that it 
and, 


ment 
pairs 
freque ntly 
calls 


if ne gles ted we know 


impreves operating « onditions 


therefore, improves yields, It is axio 
matic that 
of the appearance of his unit, he will 
not tolerate sloppy temperature con- 
if he will not permit 
steam leaks leaks, or oi! leaks. 
he will not permit a smoking furnace 
stack neither will he permit a tank 


if an operator 1s consclous 


trol. Likewise 
water 
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to overflow. or a product stream to 
continue to run off specification. We 
are not operating a refinery in lt topia, 
and we do not mean to infer that such 
We do mean 
personnel are 


conditions never occur. 
that our 
acutely aware of proper operating con- 
ditions and product quality, and we 
credit to 


operating 


give a large share of the 
their pride in the appearance of their 
equipment. 

Third, our sales department and 
distributors use the plant to a large 
extent in obtaining new customers. 
We welcome and 


tributors to bring in groups frequently 


encourage our dis 


and experience has shown us the prod 


uct quality is easily “put across” if 
the prospective customer has been fa 
vorably impressed with the appearance 
of the there 


would he no 


refinery. Inasmuch as 


maintenance practices 
without customers, we feel that again 


we have an important point for the 


housekeeping program 


General Maintenance 
The second main division of main 
tenance we would classify as “gen 


This should he dis 


cussed in several categories 


eral.” division 


Safety 
Satety 
monthly by the maintenance superin 
tendent. These meetings are held in 
the locker room at 12:30, the normal 
time for the lunch period to end, As a 
they last approximately 
one hour. A brief the last 
Michigan-Ohio fire and meet 
ing, sponsored by the National Petro 
I rom our 


meetings are conducted 


general rule 
review of 
safety 
leum Association, is given 
maintenance department 

nance superintendent and at least one 
other man have attended that meeting 
The balance of the time is spent in an 
informal discussion of items which the 


the mainte 


men bring up in the interest of safety 
The prac tice ot safety by the men is 
shown by the fact that the maintenance 
department has completed 10 months 
without a lost-time accident, as well 
asa period of 8 years without an acci 
dent whic h could be considered other 
than minor. There has been no fatal 
accidents in either maintenance or op 
erations since the plant started in 1936 

The men are all extremely 
their safety program, 


at all times they wear protective hel 


conse! 
entious in and 
mets. Safety shoes are not required 
but are recommended: and many of 
our maintenance department men wear 


the approved type 


Purchasing and Storeroom 

This department is of vital impor 
ance to the general maintenance of a 
stock items are 


small refinery. All 
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maintained by the well-known system 
of perpetual inventory and, as a gen- 
eral rule, this runs very smoothly. We 
carry a warehouse stock of parts, 
valves, fittings, pipe, and similar of 
approximately $75.000, Experience 
has determined that such a stock will 
take care of 90 percent of our needs 
That unpredictable 10 may 
mean the difference between a break- 


percent 


down of one unit for a short time, or 
a longer breakdown which might force 
units due to their 
It is in these emergencies 


down other semi 
dependency 
that the purchasing agent 
able to loc ale the necessary 
almost immediately, 
with the maintenance superintendent 
to get it to the plant. In this respect. 
the small refiner realizes the impor 
tance of purchasing from a manufa 
will always 


must be 
material 


and to arrange 


turer's agent. Such agent 
work with the purchasing department, 
and usually he knows where the ma 
terial is located which can be spared 
until it can be replaced from the man 
ufacturer. The purchasing agent’s work 
refinery onstream 


in keeping a small 


never becomes routine or monotonous 


Regular Plant Maintenance 

We operate on the plan of standing 
and special work, Standing 
work orders are numbered from 100] 
to 1030, listed as follows: 1001, top 
maintenance ; 


orders 


ping-plant repair and 
1002, TCC cleanout and inspection; 
1003, treating plant repair and main 
1004, ethyl-plant repair and 
1005, asphalt-plant re 
1006. office 
1007, crude 
inspection; LOO8, 


tenance: 
maintenance ; 
pair and maintenance: 
building 


cleanout 


maintenance; 
unit and 
auxiliary-buildings maintenance ; 1009 
tank-car loading-rack 
1010. truck loading-rack maintenance: 
On] 

nance: 
1013 

1014. research-laboratory 


maintenance ; 


steam-plant repair and mainte 
1012. tank-farm 
control-laboratory 


maintenance ; 
maintenance ; 
maintenance: 
1015. general yard-equipment mainte 
LOG 


nance oil separator 


repair and maintenance 


operating 


and maintenance water-system 
LOLS, sewer 
ind maintenance: 1019, 
1020, closed 


1022, TCC re 


, 


svstem re pair 
warehouse maintenance: 
1021 
pair and maintenance; 1023, parking 

1024. sales depart 
1025 
reformer 
1027, reforming-unit 
cleanout and inspection; 1028, closed 
out; 1029, lubricating-oil-department 
1030, Sales departme nt serv 


out: closed out: 


lot maintenance; 


ment request general plant 


cleanup; 1026, repair and 


maintenance 


expense ; 
ice-stalion expense 

As will be noted, all of the 
going standing work orders cover only 
work 


properly be charged to expense. All 


fore 


such which can properly be 
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work which can be construed as capi 
tal investment must be handled by a 
work order \ list of 
standing (and all open special) work 
orders are posted at the storeroom 
locker room All 


spec ial these 


window and in the 


material requisitioned carry a 


work order number. Each man, before 
ve goes home, is responsible for fillin 

sheet brief 
des ription of the job. the time spent 


und the work 


renerally the case. the 


out a time which gives a 


on the jol order nun 
ber, If, as is 
been on more than one jol 
he lost 
The following 


superit tendent 


during the day ill jobs on the 


same time sheet mort 


ing the maintenance 


roes over the time sheets ind Approve 


each one Ir mmuch as so few men are 


involved, and as the superintendent i 


quite familiar ith the location of a 
vork i progress he can 
und work 
half an hour A! 


and time 


appro, 
these time slips order nun 
than 
clock 
ked a slips 
vhict and 


himself is the offi 


pers in 
though a time in use 


irds are hres iinst time 
the work 
ned by the man 
ised by 
ment for determining the 

pay check Before this plan 
had had a lot of forget 


fulness ‘ pwever. inasmuch 


heet made out 


ial report the payroll depart 


individ ial s 


idopte a 


onsiderable troul le 


man is put to ¢ 
waking out a 


date has 


time wet alter the 

pa sed suct ie ef 

rare occurrence 
Special work 


que sted by the 


order mus 


eneral peri ndent 


They are imbered serially, begint 
vith No | ontinut through YOO 
ind then startin gal No, | 
lt ‘ vuld hve contusin to Mad 

4) as operatin nit charges be 
it that point For nstance 


IOS there 


durit 
were only 7 special 


work 
mrders is ved t can he seen 
readily th 
vould elap fore special 
vould he 
the re can he no contu 
labor ind 

As inferred pre 

vork 


vith 


several years 
vork 


repe ited 


rdet hum 
rise jyuentt 


material 


order ire 
new 
ire 
lated 


expert ~t 
prope rly 


rder ther 


nent a 

with 
sponsible 

work orders 
The foremer 


they ire sOrkil 


the whistle blows 


assistant 


after 
I he 


tendent approves the maintenance re 


immediately 


at 6:00 a.m superin 


quests, as listed in the operators’ re- 


pair book, at each unit the first thing 


in the morning, and then meets with 


the general superintendent As soon as 


the maintenance superintendent has 


finished approving the time sheets, he 
this meeting for a general dis- 
status of the 


nance department's work. At this meet 


joins 
cussion of the mainte- 


ing the urgency of the uncompleted 


rk orders I disc issed thor- 


often this 


special wi 


oughly. and results in the 


ol one or more men to speed 
more } 


es. An 


the st indpoint ol 


obs 
emergency, trom 
the maintenance de 
must be 


partment s a job whicl 


rushed it 
put. of eta 
has had to be 
the bs oF 


order to maintain through 
unit back onstream if it 

shut These 
which overtime is the rule 
but. tortu 


rare occurrences 


down are 


rather th the exception 
itely the are 
Evervthir 


lutely 


except safety or abso 


essential repair maintenance, 1s 


! ind evervone concerned is in 
often enough to kee p the 
labor the 
completed, The general 
ally. usually 
of such jobs 


is in almost constant tour h 


opped 


conterence 


necessary and material on 
ob unti t is 
superintendent 


handles the 


person 
coordination 
iv ruse he 
sith maintenance operations purchas 
Tt ind he calls on the administrative 
managements assistance whenever this 
required ofr deemed desirable 
either night or day 
failure of 
the attention of 
handled directl, by the 
operator vith the involved 


and the 


I mereencies 


aused by the equipment 


vhich 


ialist ire 


ne eds one spe 
foremar 
issistant superintendent heing 
notihed < 


soon as 


practicable. Ex 


imples of such emergencies are the 
failure of a 
ret mit. the 
eireun, or the failure of 


nt These 


rare 


as compressor on the 


failure of an electrical 
a Vital instru 
ilso we are happy t« 
state are occurrences 
Salvage 

The salvage department like 
than a part of the 
that it is unde 


superintendent; 


is more 
mn operatin unit 
maintenance except 
the maintenance and 


in this section are avail 


men 
ill times for rush maintenance 
This dey irtment is staffed by a 
mst a id 
removed or i re 
athered and 
There 


ld is scrap, of 


lass machit 1 machinist’s 


All m 


lacement i 


iterial 


cle partment 


~“iheations 
and sold to 
4) percent of the 
able rebuilt 


quipmetr t or parts 


tihcation 


| 
aval 


must be issued by the warehouse except 
for certain hazardous locations or uses 
for which new material is specified 
We have not as yet been able to deter- 
mine the difference in performance or 
wear of salvaged equipment as com 
pared with new 

The salvage department has an op- 
erations unit number, and all material 
Is handled 


is charged to the 


charged against it just as 
warehouse material 
rCC unit. Whenever specialized work 
is required from another branch of 


maintenance, its labor and material 


are charged to the salvage department 
Occasionally, specialized labor 


the 


even 


outside of refinery is required 


which of course, is also 
charged. All of 

stracted from the 
house and to the scr ip dealer 


properly 


these charges, sub 


sales to the ware 
result 
in a profit or loss to the salvage depart 
So far it has beer 


well as being an 


ment a very profit 
able department as 
important phase of good housekeep- 
ing 

(ine interesting example of the sal 
department's work concerns the 


As vou 


units know, a 


vage 
elevator chain on the TCC unit 
res 


chain has a life of approximately two 


who are operating 


However, it has worn only on 


years, 


one side and, by being rebushed and 
by having the pins turned, it will have 
in additional life of 
We were solicited by a com 


which had rebuilt several chains 


approximately 
two vears 
pany 
for major oil ind it re 
quested the job of rebuilding our chain 
at a cost of $11.40 per link or, with 634 
links, at a total cost of $7227.60. vlus 
freight on 8 Texas and back 
After a discussion of the jol with a 
representative of the manufacturer of 


companies 


tons to 


the chain, our salvage departme nt stated 
that it could show 
link 


the salvage department was 


a profit at $7 per 
This estimate was accepted, and 
allotted 
one vear to do the job without permis 
sion to accumulate normal salvage. In 
was re 


with 


less than 7 months the chain 
built at a cost of $6.18 per link 
purchased material accounting for 
$3.92 per link, It can 
that this represented i saving of 
than $3300 


easily he seen 


more 


Construction 

his deals with the 
nance practices in asm ill refinery; but 
iandled 


must 


paper nainte- 


construction insotar as it is 
by the maintenance department 
briefly. Our 
force construction program is based on 


be touched upon plant 
the premise that we need trained men 
such 


and sim 


to handle abnormal maintenance 
as unit shutdowns. cleanouts 


ilar, Any 


can do to keep the force busy during 


constructior work which we 


the periods of normal maintenance we 


undertake. Other construction work is 











contracted for. Naturally, we would not 
attempt a major job; 
neither would we take on a minor cap- 


construction 
ital improvement if our maintenance 
department were far behind in its pro- 
gram. Neither the type of the project 
dollar 
factor. As an example, our maintenance 
department constructed a 60x 120 
masonry 


nor the value is the deciding 


warehouse building; vet we 
contracted for a 20x 40 masonry fire 
ho ise 

It becomes advantageous at times to 
undertake 


contract 


a portion of a project and 
An example of this 
was the revamping and the doubling of 


a portion 


the capacity of our crude unit. The fur 
nace was erected by The Fluor Corp.; 
yet the maintenance department erected 
the prefractionator tower, set in large 
pumps from time to time, revamped 
the lines, and then made the tie-in of old 
and new equipment during a major 
shutdown of the unit 

One 


project vhich the maintenance depart 


fairly extensive construction 


ment undertook was the erection of a 
two oxidizing tanks, and 
the construction of a complete asphalt 
This 
quired approximately $50,000 worth of 


vacuum tower 


plant was a project which re 
labor 

It is very doubtful. 
of policy is instituted, whether we can 
undertake such types of projects in the 
near the fact that, 
although the catalytic cracking unit did 
not materially affect the manpower re 
quired for abnormal maintenance, it 
has added substantial requirements to 


inless a change 


future because of 


normal maintenance 

We have. on an average, 12 special 
work orders open at all times. Most of 
these come under the category of con- 
struction. and thev range from 0 to 99 
percent completion. As examples, we 
list as follows the work orders open 
1949: 215, convert 


tubes in 


January | 
bank of 

viscosity-breaking operation; 224, con- 
struct tank foundations and dikes for 
four 25,000-bbl. tanks; 228, 
over and construct power line to back 
tank farm; and install transfer pump, 
motor, and necessary piping; 230, build 
and install lime-slurry injector for TCC 
unit; 231, build 
station for west bank of transformers: 


as ol 


south reformer to 


and erect new sub 
234. install oxygen recorder at steam 


plant - 235, 


install used tank and nec- 
essary piping for sulfuric-acid storage 
at boiler house; 236, lay concrete pav- 
ing at truck-loading dock; 237, install 
additional caustic-contact tower at treat 
ing plant; 238, install pump and meters 
at truck-loading rack; 239, build and 
erect pilot phenol disposal unit: 240. 
construct pump houses for three new 
water wells 

This type of work order must neces- 
sarily be scheduled far in advance be- 
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cause, on an average, only three jobs 
can be completed in a month, and many 
are open for six months or longer. It 
would be disastrous to our maintenance 
program if we were to call for a triple-A 
priority on more than one or two jobs 
at the same time. 


Inspection and Cleanout 
The third division of maintenance, 
and the division which determines the 
minimum manpower, is inspection and 
cleanout. At this point may we state 
that it is our opinion that a tremendous 
amount of credit for the safe and excel- 
lent maintenance practices of a small 
refiner should be given to Universal Oil 
Products ¢ ompany. Every small refiner 
had, a Dubbs 
that represents a 
aware of the rigid 
inspection program set up for that unit, 
regular 
schedule by the Inspec tion department 


who has, or has 
cracking 
large 


ever 
unit—and 


number— is 
and which is maintained on a 


of that organization. One highly quali 
fied metal inspector and, when neces 
sary, additional engineers are sent in to 
supervise and actually work with the 
maintenance department during these 
Inspections Inasmuch as their require- 
ments have always been extremely rigid, 
that both 
management and the mainte- 


yet practical, the result is 
rehinery 
nance personnel have become quite con- 
the benefits of 
spection and adequate normal and pre 


has always been offered as a service, 


scious of thorough in 


ventive maintenance inspection 
and it costs the refiner nothing over his 
normal royalty payments. On request, 
this same service has been extended to 
crude units and other equipment not 
In addition 
to the INS pec tion, general refinery engi 


under a license agreement 


neering has been available from this 
organization for the purpose of assist- 
ing a small maintenance department to 
undertake construction which met rigid 
specifications. Such type of services has 
resulted in thoroughly 
trained UOP personnel accepting re- 
sponsible permanent positions in these 
small refineries. In fact, it would be our 


opinion that there are very few modern 


many of the 


small refineries in existence today in 
this country which do not have one or 
more UOP-trained men in their person- 
nel; and such men, as a general rule, 
have substantial weight in establishing 
maintenance policies. Both our general 
superintende nt and our former assistant 
superintendent are in this category 
When it appeared that we might se 
lect a TCC this 


engineering service was given very care 


unit inspection and 


ful consideration, and we were assured 
by Houdry Process Corporation that it 
was geared for identical services. We 
are happy to relate that these people 
have been giving the same thorough in 


spection and engineering work on the 
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TCC unit as we formerly obtained for 
the Dubbs unit, and which we are still 
obtaining from UOP for the thermal 
reforming unit, 

By the experience gained throughout 
the years, we have been able to set up, 
within our own personnel, adequate in- 
spection services and records for the 
balance of our equipment. Inspection 
and cleanout shutdowns are exception- 
ally well planned and scheduled events. 
Just as soon as experience shows the 
frequency rate of a unit, it is set up on 
a yearly schedule. At the present time 
we have no units which require inspec- 
tions more frequently than once per 
year. We have sufficient minor shut- 
downs of a few hours’ duration on the 
units in order that we may spot-check 
potential hazards in case there has been 
a significant change in the 
tion of the charge stock, 

Ihe schedule in effect at present is 


‘ ompost- 


as follows: crude unit and one 150 hp. 
boiler. June: TCC 
and 350-hp. boiler, April; reforming 
plant, LPG unit, and one 150-hp. boiler, 
October. The TCC unit had been set 
up for November and April but, after 
the first two inspections, it was sched- 


unit, cooling tower, 


uled yearly. The operations budgets are 
arranged so that product availability 
does not upset this schedule 


Planning a Shutdown 

At least six weeks before the sched 
uled shutdown a meeting is held, which 
brings in all foremen and all operating 
personnel involved who are not on shift 
at the time. The agenda of such a meet- 
ing follows 

] The shutdown repair book of the 
unit is discussed item by item, and a 
decision is reached on each request. (At 
each unit we have two maintenance 
books, one for normal and one for shut- 
down work.) 

2. The last written shutdown list is 
reviewed item by item, and those which 
need attention for the coming shutdown 


ire ¢ hec ked 


’. The written inspec tion report from 


the preceding inspection 1s discussed 


point by point 

1. The list of materials which should 
have been ordered before the meeting 
is checked in order to ascertain whether 
the materials have come in and are on 
hand. or whether they will be delivered 
on the date indicated 

5. Determine whether a representa- 
tive of the manufacturer of any major 
equipment should be requested to be 
present during all or part of the shut 
down 

6. The definite 
shutting down the unit is set 

7. The length of the shutdown is dis 
cussed and tentatively set 


date and time for 


A secretary is present at this meet 
ing to record each decision made and, 
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when requested, to take a report of any 
discussion. As soon as possible after 
this meeting, a complete shutdown work 
list, separating the work by depart 
mental headings, is prepared by the 
general superintendent, and copies are 
sent to all foremen and posted on the 
bulletin board 
on, the maintenance superintendent is 


unit From that point 
responsible for working closely with 
the purchasing agent to assure that all 
material is on the job on time. One week 
another general 


before the shutdown 


meeting is held, and the maintenance 
superintendent outlines the work sched 
ule: this se hedule gives an estimated 
man-hour breakdown of the 
jobs and the procedure for attack, so 
that all work will end at approximately 
Naturally 
a guide 
“ juggled atter 
down begins. Lists have been pre pared 
dividing all 
ing, into two 12-hour shifts, 6 days per 


week The 


their re 


various 


the same time such an esti 


and it must 
the shut 


mate can only be 
constantly 
personne! 


exce pt ope rat 


remain on 
but they act 


mer 
shift 
foremen over a particu 
After this meet 
lists 


dur ing 


operating 
rular &-hour 
as supervisil 
lar section of the unit 
ing the 
re typed and distributed: and 
the week, detailed checks are 


material, spe ial cleanout ¢ quipment 


final job and assignment 


made of 


ar d simil if 


First Turnaround 
We admit frankly that we 
first turnaround 
had read of ree 


rround cata 


were 


puite 
mkious concermil the 
of the TC mit, We 
ords bein 
erackit 


wl meer 


made turnit 
davs with 


“ vuld 


sik mor th . 


lwtie plants in 21 
On this basis, it 
ould run fo 


sik mor th 


only 
ippear that we 
Ohur man 


ind clean out fo 


tenance 


of his 


tor and 


peri tendent had spent i lot 


time on the unit during construc 


consistently insisted th 
turnaround 
than three 


ompleted in 264 


natruct 


first turnar 


Perroretw Re 


Outside Assistance 
In an inspection of the crude unit, 
LPG plant, treating plant, and miscel- 
laneous equipment, we require no out- 
We have a chemical 
engineer who normally spends one-half 


side assistance 
of his time on supervising and working 
on daily refinery yields, and the other 
half as combustion engineer. This man 
is made available during turnarounds, 
and he works in the capacity of metal- 
inspection From having 
worked with Oil Products 
Company and Houdry Process Corpo- 


engineer 


L niversal 


ration metal inspectors, he has become 
proficient in that capacity. He follows 
the established procedure of hammer 
testing. drilling, and calipering through 
the open et ds of pipes tubes, and man 
ways. As as possible after the 


turnaround he 


soon 
prepares an extensive 
report lists all 
work done during shutdown as a result 
of the and a schedule of 


work to be done at the next shutdown 


which measurements, 


He also keeps a complete record of 
changes made between planned turn- 
:rounds 

In an inspection of a boiler, we re 
imsurance com- 
par y work, 


approves the boiler, and later submits 


quest a man from the 


and he advises on the 
1 complete report on the inspection 
In an inspection of the thermal re 
schedule a qualified UOP 
ind he supervises the job 
ind takes all measurements 


former, w 
nspector 
enerally 
personally with the assistance of our 
inspector. We are later supplied by 
| OP with a complete report of the in 
spection part of the turnaround, which 
report shows the work completed on 
recommendation of the inspector and 
the work to 


shutdown 


be done during the next 


Company Inspectors 
ret 


Process Corporation sends a 


In an unit, 
Houdry 


qualihed metal inspector and two engi 


inspection of the 


neers. The nspector supervises the in 


spection work, and personally takes all 


measurements with the assistance of 


our inspector The two engineers with 


ssistance of helpers provided 
is ro throughout the 
making 
ind comparir 

vith those of the last 
Within ipproximately two 


ecelve SIX ¢ 


entire unit 
visual in 


the results 


the purpose ot 
pections 
written report 
months we 
opies of a very detailed 
give ar 


table of 


rep rt 


Inspection Te 
ort. we list the 
rd inspection 


nd of April 1949. as 
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In addition to the Houdry 


nel. we request the following outside 


person- 


technical assistance. which is always 


supplied: 


from one mmpany » Inspect 


An engineer | 


and make recommendations concerning the 
approximate time required 


third 


removal of the 


catalyst elevator 
+ days. (On the 


this ¢ ngi 
old chain 


and head 


inspection 
reer supervised the 
ind the installation of 
shaft. He was on hand for 

An engir 
spect and make re« 
the gas-driven gas 


ys new chair 
almost two weeks} 


veer from another company to in 
ommendations concerning 
compressors (2 days} 


a third to in 


turbine which drives 


An engineer from 
spect condition of the 


the main water supply pump f l day ; 
Also, a 
vf the 


nent which might have 


company 


asional requests for representatives 
manufactures equi 


trouble 


company which 
been giving 
during the run 


wy eXcessive maintenance 


For several years. on any unit shut 
week 


with no time off until the unit was on 


lown we worked seven davs a 
stream. For the past two years we have 
Deen s« heduling our turnarounds on a 
six day week 
a faster and better job. Even though we 


and we find that we get 
ible time for the seventh day 
almost 
favor of the day of rest 


pay do 
unanimously in 
Of course. the 
operators continue on a seven day week 


the men are 


as their day off is on a regular sched- 
ule, but these men are used very profit- 
ably on Sunday in general cleanup 
work around the unit 

We hope that some ot you will he 
able to 


or less detailed statement of our mait 


vain some ideas from our more 


tenance practices, inasmuch as a great 


many of them were brought about by 


idoption of ideas of others 


We desire to thank all of the com 
panies mentioned for their part in as 
sisting us to maintain our refinery in 
first-class ¢ ond tion. Others, too numer 
ous to mention, also are of great help 


The main 


our most capable and 


credit. however. must be 


nven to most 


personnel 


=e, 


loval refinery 











Report to the API 


Investigation of Sulfur 


In Motor Fuels— 
Effects on 


Engine Operation 


T 
HE 


increasing utilization of high 
sulfur crudes, for the purpose of sup 
plementing crude supply during and 
following World War Il, has focused 
attention on the possible effect of sul 


fur in motor fuel on engine wear. cor 


rosion, deposits, and other factors af 
fecting engine life. Extensive work on 
these problems had not been conducted 
since the early 1920's largely because 
since that time, improvements in en 


gine design —- particularly the almost 


Vay, ) ! 


PRESENTED HERE are results of 4'2 years of cooperative work carried 
out to investigate the effects of sulfur in motor gasoline on engine opera 
tion. The American Petroleum Institute and the Society of Automotive 
Engineers jointly supported this test program, under the sponsorship of 
the Coordinating Research Council, Inc. A large number of companies— 
including the automotive and petroleum industries, and several fleet 
owners—participated directly in laboratory and field service tests; 62 
vehicles completed service tests at seven test sites wherein the effect of 
two motor-gasoline sulfur levels—roughly 0.10 and 0.25 per cent—on en 
gine wear and cleanliness were compared. A total of 1'2 million test 
miles—ranging from light-duty-intermittent to heavy-duty—continuous— 
were accumulated in service. The scope of the program was limited to the 
technical aspects of sulfur in motor gasoline, and did not include an eval 
uation of economic considerations which are a part of the broad over-all 
problem. The test data show that the influence of high gasoline sulfur 
content may vary from a pronounced effect on cylinder and ring wear, at 
some operating conditions, to no effect under continuous operating condi 
tions at normal engine-operating temperatures. The results of these con 
trolled tests, to a considerable extent, do not check general field experi 
ence even in those areas where high-sulfur gasolines have been widely 
used. So the engine manufacturer and petroleum refiner may wish to do 
further work with their own products—using their own test facilities, fol- 
lowing the several avenues of investigation which are open to both. 

The discussion was before the Motor Fuels session during the recent 
Mid-Year meeting of the AP! Division of Refining at Cleveland. 

Mr. Jeffrey is with Shell Oil Company, San Francisco; Mr. Duckworth, 
Standard Oil Company (Indiana), Whiting; whereas Mr. Gay is a Detroit 
consultant 
Publishing Company Publication 
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universal use of crankcase ventilation 
and thermostatic control of engine 
jacket temperature 

trouble 


motor gasoline to a point where it is 


have reduced the 


incidence of from sulfur in 


not currently recognized as an acute 
problem, This is further borne out by 
the satisfactory operational experience 
mn the West ‘Coast of the United States 
where moderately high-sulfur levels in 
gasoline have been used for many 
years, Also certain surveys made prior 
to the war did not tie increased sales 
of pertinent engine and exhaust-system 
parts to the area where higher-sulfur 
fuels were sold. However. it was recog 
nized that adequate up-to-date technical 
information was not currently avail 


able; 


tive committee of the Coordinating Re 


ind, at a meeting of the execu 
search Council board of directors, the 
petroleum members proposed that fac 
tual data on this subject would be de- 
sirable 7 he problem was assigned to 
the Motor Fuels Division of the Co 
ordinating Fuel Research Committee 
September 17, 1945, and a group on 
sulfur in motor gasoline was organized 
to handle the project 


Laboratory Engine Tests 
1) Because of the complexity of the 
over-all problem it was decided to con 
duct relatively inexpensive laboratory 
dynamometer tests, These tests would 
serve to indicate the conditions under 


11} 














which sulfur might affect engine per 
formance and, further, would aid in 
the selection of fuels for field service 
tests which were to be run at a later 
date. Dynamometer tests consisted of 
various single-cylinder and multi-cylin- 
der engine tests, run under a wide va 
riety of test conditions, ranging from 
high to 
and from continuous to cyclic or inter 


low operating temperatures 


mittent operation, 

2) Approximately 100 laboratory 
engine tests, covering at least 3.800 test 
hours when compiled and a naly zed 
showed that cylinder-bore and piston 
ring wear increased with higher sulfur 
The laboratory 
that 
field operating conditions and geo- 


content of the gasoline 


test panel, recognizing normal 
graphic location might produce results 
differing 
tests 
of a full-seale field service test. 


from laboratory dynamom 


eter recommended the adoption 

}) The laboratory test panel recom 
mended field service tests using a fuel 
containing 0.25 to 0.30 percent sulfur 
for the higher-sulfur value, and a fuel 
of less than 0.10 percent for the lower 
This range 
is to bracket commercial-gasoline sul 


sulfur y slue was chosen ao 
fur contents which would normally be 
t xpected to he distributed iv this coun 
several years At 


try over the next 


present most commercial rasolines are 
substantially 


further 


value 
recommended that 
value used for 

ld he 0.15 


this higher 


helow 
The panel 

the fuel of | 
tests on the 


per or te 


ywer sulfur 


West Coast 


Engine Field Service Tests 
1) The recommendation of the lab- 
oratory tests panel was accepted, and 


in the summer of 1947 a field test 
panel was organized to initiate a prac- 
tical field test program. The CFR-MFD 
group on sulfur in motor gasoline rec- 
ognized that any one field service-test 
program would not furnish a complete 
and final appraisal of the problem. 
However, these tests would help sort 
the problem into definite categories 
wherein sulfur in gasoline may or may 
not be a problem, and they would pro- 
vide guidance for future work 

2) After conferences with many fleet 
owners in various parts of the country, 
seven fleets (62 vehicles) were selec ted 
These fleets represented a wide variety 
of equipment 
heavy trucks 
light-duty city-delivery to over-the road 
The test locations covered 
ambient air 
A more complete account 
Table 1. 

+) During early conferences on the 
conduct of the field test program, rep- 
resentatives of Ford. Chevrolet, and 
Chrysler agreed to supply new test en 


from passenger cars to 
in services ranging from 


heavy-duty 
a considerable range of 
temperatures 


of each fleet is shown in 


gines for the fleets using their make of 
vehic le 1 hey also agreed to undertake 
the task of 

ines after their removal at the end of 
the test. The American Petroleum Insti 
agreed to assume an estimated ex 
of approximately 850.000 for 


measuring these same en 


tule 
pense 
the direct cost of the test to the oordi 


The oil 


atir Research Council Ine 


TABLE 1 


Sulfur 

Content 

Percent Condition of Mieimom 
by Engine at emp 

Weesght Start of Test Deg. F 


Matimam 
Temp 
Deg. F 


companies were t furnish project en- 
gineers and other personnel for the 
technical surveillance of the test 
vehicles. 

4) Original plans called for the sup- 
ply to all fleets of a naturally-occur- 
ring high-sulfur gasoline. In selecting 
the test fleets, it became apparent that 
locations ranging from central Penn- 
sylvania to the West Coast would ne- 
cessitate shipping from the West Coast 
(and storing) approximately 200,000 
gallons of gasoline. This presented a 
difficult problem of supply. as well as 
an item of considerable expense. As a 
result, consideration was given to the 
work of the laboratory test panel on 
various sulfur compounds. This work 
showed that a number of sulfur com- 
pounds, when added to a given fuel, 
gave approximately the same results 
from the standpoint of cylinder-bore 
and piston-ring wear as was obtained 
with fuels containing an equal amount 
of natural sulfur. A further check test 
was made by one of the oil-company 
laboratories disulfide 
means of raising the sulfur 
content of the test gasoline. This test 
confirmed the earlier results and, upon 
the recommendation of the fuels panel, 
disul 


fide oil as a means of obtaining higher 


researc h using 


oil as a 


the sulfur group agreed to use 


sulfur values in the gasoline 

5) The gasoline normally furnished 
the fleet was used as the control fued 
To this fuel a sufficient amount of di 
sulfide oil was added to obtain the de- 
level of 0.25 to 0.30 per 


This gave the additional advan 


sired cent 


sulfur 


Idle 
F agine Peneds 
“Marts Per 


Average 
Miles 
per Day 


Ol Type and 


per Day Day SAE Grade 


‘ 











tage of having the base-stock tetra- 
ethyllead content and octane number 
(prior to the addition of the disulfide 
oil) the same for both fuels. There was 
one exception to this procedure: One 
West Coast fleet was provided with a 
naturally-occurring high-sulfur gaso- 
line. This was done to give a direct 
comparison with another fleet in the 
Midwest, in similar service, but using 
gasoline with disulfide oil added, In 
most fleets extra tankage and another 
dispensing pump were provided to 
handle the special fuel. 

6) No attempt was made to place 
special crankcase lubricating oils in 
these various fleets, because it was felt 
that variables than the sulfur 
content of the gasoline should not be 
It was also not 


other 


introduced et this time 
desirable to risk the psychological 
problems which might arise, and which 
could be blamed on the change of oil 
type. Each fleet operator was asked to 
agree to continue using the same brand 
of oil throughout the year’s test dura 
tion. In one fleet two types of oil were 
already in use, and in that 
sulfur-test vehicles were split half and 


case the 


half between the two oils: One oil was 


1 regular-grade the other oil was a 
heavy-duty grade 


7) As in Table | 


were installed in four 


new en 
fleets. In 


new alt 


shown 
gines 
the fifth fleet the trucks 
the start of the 
could bee 
The engines from the two re 


fleets 


were 
that 


( onsidered as 


tests so these 


new 


were disassembled, re 
built measured before the start 
of the test. New mufflers were installed 
vehi les \ 
from the oil company supplying the 
test fleet. It 
was his duty to provide technical sur 


mainin 
and 
engineer 


on all project 


fuel was assigned to each 


veillance ot the test following 
lures set down by the held test panel 
No attempt 
operator's methods of running his fleet 
us this would then take the test out of 


proce 


was made to change the 


the category of a practical feld opera 


tion. This procedure developed certain 


disadv intavges whi h vill he dist ussed 
later in this paper 
8) Periodic fuel 
ples were checked by the project engi 
Also, used oil 
samples were sent to the Shell labora 
tories on the West Lo 
ence check ol all 
Just 
tests the 
f the Motor Fuels Division sug 
that held-test pro 
gram presented an oppor 
comparative data 
and field tests on 
arrange 


and used oil sam 


neers parent company 


t for a reter 
labora 
start of the 


varnish 


oils by one 


tory prior to the 


engine-sludge and 
group « 
gested this sulfur 
excellent 
obtain 
laboratory 


Accordingly, 


tunity to 
between 
engine deposits 


ments were made to send sufficient 


supplies of gasoline and lubricating 
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oils to several laboratories for Fl 
and L-4 tests 
9) Actual 


vehicles 


with 
1947. 
Febru 
ary, 1948, and were completed by the 
1949. Prior to the end of 


tests started 
October, 


All tests were in operation by 


field 


some late in 


late spring 
the tests 
sulfur 
of these was the 
and the other 
and varnish-rating panel. In 


two new panels within the 


group had been formed One 
engine - inspection 
panel was the engine 
sludge 
spection procedures were set up by 
and these proc edures were 
followed for each fleet. All 
(from fleets 
Chrysler, and Ford were 
removed test 


shipped hack to the engineering de 


each panel 
in general 


engines four furnished 


by Chevrolet 


from the vehicles. and 


partments of these companies for in 


spection and measurements. The en 


gines from the other three fleets were 


removed and inspected at or near the 


location. Engineers from the 


fleet 


manufacturers view all 


West 


least two men 


were able to 


engines except one fleet on the 


Coast. In most cases at 
from the engine-inspection panel were 


able to view all of the test engines 
Through a 
fleets, with the exception of one West 
had at least one man from 


the sludge and varnish panel available 


fortunate arrangement all 


Coast fleet 
to help start the rating of the engines 


All the engines 


to Detroit for inspection and measure 


which were sent back 


ments were thoroughly rated for sludge 
and varnish by the same two men in 
order to establish uniformity in stand 


ards of rating. Engines which came 
back to the manufacturer 
and accordance 
standards of accuracy 
by the manufacturer. Likewise, engines 


the field were carefully 


meas 
with 
used 


were 


ured rated in 


normally 
examined in 


Publication 


measured by skilled personnel. In order 
to achieve more complete coordination 
of data, the project engineer from each 
of the fleets using Chrysler, Ford, and 
Chevrolet engines was present at the 
respective manufacturer's plant during 
the time the engines were being in 
sper ted and measured 

10) The National Research Labora 
tories of Canada cooperated with the 
Research Council. Inc 
and, during 1946-48, 
test at the Ca 
Proving Grounds, using 


Coordinating 
on this problem 
carried out a service 


Army 


vehic les 


military Operation under 
stop-and-go driving conditions pro 
duced no significant difference between 
fuels containing approximately 0.05 
and 0.30 percent sulfur, The cylinder 
Canadian 
oO.) 


operation on 


observed in the 
however, did not 
after 23500 
either low or high-sulfur gasoline 

11) After the inspections had been 
completed the entire hile of 
test fleets 


to a seven-man analysis panel 


bore wear; 


tests exceed 


data on 


turned over 


panel was charged with the responsi 


the seven was 


bility of preparing the final report on 
the tests for the CFR committee. It was 
the duty of this panel to sift out the 
essential information, and to present 
this form. The 


report was prepared and has he en ap 


information in report 
proved, by the Coordinating Fuel and 
Equipment Research Committee. It is 
available from the American Pe 
Institute and the Society of 


under the title 


now 
troleum 
Automotive Engineers 
Motor January 


“Sulfur in Gasoline 


1950.” 


Results 
1) Sixty-two vehicles completed field 
service tests at seven test sites during 








the period October, 1947. to June } uty rmittent service, with the high-sulfur fuel was 0.005 to 0.006 
1949. Two motor gasoline sulfur levels : ee wr idle —- 

5 re »c er d produce nsistent differ 
+E ace ou 0.140 percent - ~s to res wear Ww shin the sulfur fienits (REO-.29) regular oil and the low- 

percent were compared im re gard prescribed by the procedure and sulfur fuel. was three thousandths 
to engine wear and cleanliness. A total hown in Table 3 pical services , ; : 
of 1,501,698 test miles was accumu h . city delivery (0-003 inches). With the low-sulfur 
light — ar we P and parcel de fuel and the (REO-37) heavy-duty oil. 

~ very trouble shooter 

duty to intermittent-duty to continuous . : he aaah aheneel 


inch. However, wear, when using the 


lated in service, ranging from 
the wear was about one and one-half 


heavy-duty. From these tests the follow . er ars, thousandths (0.0015 inch), or approx- 


fleet—engaged mately one-half the amount of wear 


ing results may be of major interest 
ity intermittent obtained with the regular oil 

1) Twenty " s im the eets—r 1 ! ‘ loor—showed a , . 
as wear. In this fleet , fi : >), where 
y»w-sulfur fuel was 0.056 - , , was : m 
the hieh-sulfur fuel 0.269 * RE pele ¢ 
wher a regular-grace : ep = al - 
the high-sulfur aay = ange - _emacionglth — 
, ‘ V , les 


1 to the level 


w an overhaul (see Table 4) “a = oa : West 


i 
The use of a heavy-duty crankcase urring 


oil (REO-37) in this fleet produced a 
)-percent reduction in cylinder wear 





in vehicles operated on the low-sulfur 
fuel, but did not appreciably reduce 
evlinder wear in the high-sulfur ve 
hit le . { y linder wear for both oils and 


TABLE 2 
Summary of Engine-Cylinder and Ring Wear 


der Bore Increase in Wear 
at Top Ring Tep-Ring Wear of High-Sulfur 
"erces rected lor Corrected for Over Lew-Salfur 
W eight of Sulfur Mileage laches Mileage laches . Corrected tor 
Mileage’ Percent 
lew Hegh lew High Lew High 
Sulfur Salfur valte Sulfu Sulfur Sulfor Bore Rings 


oe ‘ ‘ 


TABLE 3 
Summary of Engine-Cylinder and Ring Wear 


Increase in Wear 
Tep-Ring W ear of High-Salfur 
Corrected fe Over Lew-Sultu 
Mileage’ laches Corrected for 
Mileage’ Percent 
le High 
s Sulf Bere Rings 


TABLE 4 


Summary of Engine-Cylinder and Ring Wear 


Field Se ce Tests 
This field test program has showr 
it it is possible to conduct wide-scale 
i cooperative basis The 
these tests are of 


ws vet. there ip 





pears to be no good substitute for let- 
ting the engine savy what it likes: nor 


is there an electronic device which 
duplicates all the variables of a 
driver's foot on the accelerator pedal 
Lessons were learned which would 
bear repeating herein. 

2) The oil-consumption figures ob- 
tained for many of the fleets were not 
adequate. It is not practical for an 
operator carefully to drain and weigh 
the oil at each drain period and also 
the fill of oil, It 
been suggested that calibrated dip 
sticks be tests 


Maintenance crews would then be in 


to weigh new has 


used in any future 
structed about over-filling at a drain 
period and when adding makeup oil 
It would also be necessary 
the fleet to add oil in order to bring 
the crankcase to the “full” mark be 
In this way 
total 
oil added between drain periods would 
The 


be reimbursed for 


to request 


fore the oil was drained 
a reasonably accurate figure ol 
fleet would have to 
the extra oil 
but this 
return for 
proved accuracy of the data 
3) It still that it is best 
not to have an engineer on the prop 
erty at all When this is done 
the day-to-day procedures of the fleet 
are likely to be influenced and the final 
results may not be typical of the fleet's 


be obtained 
used 
amount 
the im 


at the drain period 
would be small in 
appears 


times 


normal Regardiess ol how 
the still 
appears that at the start of a test every 
fleet. 
turer's representative involved should 
the test 
This permits a thorough discus 
the test, 
avoids mistakes and incorrect impres 


operation 


well program is outlined, it 


project engineer, and manufac 


be visited by group coordi 
nator 
sion of all phases of and 
sions before they occur 

b) In any further field tests involy 
measurements, consideration 
to the 


top-eylinder bore s1Z7€s and ring 


ing wear 
should be giver measurement of 
gaps 
weights) of new before 


Other 


not necessary 


the test is started 


engines 
measurements 
on new eng 1 he 
of the test will be somewhat more 
but the the test will be 
improved. Older engines being rebuilt 


test 


ines are 
cost 
precision ol 
for will. of course. have 


purposes 
necessary measurements taken 

>) Mass field-test data properly col 
lected are always of greatest value. If 
more fleets and more ve 
should be used than were used 

test. In fleets 
mileages accumulated in 
like ly to be very 
to set 


costs pe rmuit 
hicles 
wherein 


in this those 


one year are 
low. it might be well 
ip two duplicate groups of test 
One dis 


assembled and measured at the end of 


vehicles group would he 


one vear the other group would con- 


tinue through to the end of the second 
year 
Vay, 1950 ! 
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Fleet Owner's Contribution 

l ) This 
plete without giving credit to the con 
tribution of the fleet 
making the test possible. It is unfortu 
nate that coding of the report prevents 


paper would not be com 


owners toward 


giving their names. Beside those fleets 
actually 


several others which indicated willing 


used for the test, there were 


ness to permil use of their equipment 

2) Without the help of these fleets. 
it is doubtful that such a 
fleet test could be The direct out 
lay in dollars for this test was slightly 


wide-scale 
run 


under 4 cents per mile. It is question 
able that 30 cents per mile would have 
covered the costs of vehicles, drivers, 
fuel, oil. and maintenance which would 
have been needed 

3) Work of this type builds respect 
and understanding. The fleet operator 
is brought to realize that his suppliers 
are on the alert to keep him out of 
trouble and to improve their product 
All fleets have offered their equipment 


for further test programs 


Summation 
1) The test data reported show that 
the O45 


sulfur in 


influence of up to percent 


gasoline as compared to 


lower, may vary trom a pronounced 


gasolines of percent sulfur and 


effect on cylinder and ring wear, under 


some operating conditions. to no effect 
under continuous operation at normal 


f onsiderable 


engine temperature increased 


wear, to a extent, does 
not check general field-service experi 
the high- 
sulfur gasolines have been widely used 
2) It is the opinion of the authors 


ence, even in areas where 


of this paper that there is ample ma 


Publication 





terial for study in the CR( 
sulfur in motor gasoline. The engine 
manufacturer and petroleum refiner 
may wish to do further work with their 
own products their test 
facilities, the ave- 
nues of investigation which are open 
to both. This is as it should be, inas 
much as the problem is now theirs to 
establish competitive and economic 
There may a time 
when all concerned might like to con 
duct a field test. 

3) A full-scale cooperative field test 


report on 


using own 


following several 


boundaries come 


further cooperative 

involving several hundred people 
and a considerable expenditure of 
and material 
pleted. Each group, company, or per- 


money has been com- 
son who was in any way related to the 
test program fulfilled all of the obliga- 


tions which they had agreed to under 


take. In many cases the personal con 


tribution of individuals was far above 
what one might normally expect 

+) There were differences of opinion 
as one might expect from a group of 
technical people; however, general 
No 
competitive 
within their respective industries than 


agreement was always possible 


two groups are more 


are the automobile and petroleum in 
dustries. Their ability to work together 
on this common problem is a tribute 


to their desire to serve their customers 


well! 


ACKNOWLEDGMENT 
int efforts of a 
petroleum and 
| ae several fleet 
testa. The 
lation fe 


n these 
press their appre 
he many helpfu 

ven #0 freel 
and 
the 


work 








Mol. 
wt. 


Nome 


PARAFFINS 


Methane 

Ethane 

Propane 

Butane (iso) 

Butane (N) 

Pentane (neo) 2,2-dimethyl propane 
Pentane (iso) 2-methylbutane 
Pentane (N) 

Hexane (neo) 2,2-dimethylbutane 
2,3-dimethylbutone 
2-methylpentane 
}-methylpentane 


Hexane 
Hexane (iso) 
Hexane 
Hexane (N) 
Heptane 2,2,3-dimethylbutane 
Heptane (iso) 2-methylhexane 
Heptane (N) , 

Octane (iso) @2,2,4-trimethylpentane 
Octane 2,5-dimethylhexone 
Octane (N) 

Nonane [N) 

Decane (N) 


NAPHTHENES 


22 
23 


24 


Cyclopropane 
Cyclobutane 
Cyclopentane 


25 Cyclohexane 
OLEFINS 


Ethylene Ethene 
Propylene Propene 
Butylene (iso) 2-methylpropene 
Butylene (a) Butene-! 
Butylene (3) Butene-2 
Amylene (N) Pentene-! 


DIOLEFINS 


32 
33 


Butadiene-!,3 
Butadiene-!,2 


ACETYLENE 


4 


Acetylene Ethyne 


AROMATICS 


35 
36 


Benrene , . 
Toluene Methylbenrene 92.1 


MISCELLANEOUS SOLVENTS 


37 
38 
19 
40 
4) 
42 
43 


58.1 
72.1 
32.0 
46.1 
96.1 
94.1 
18.0 


Propanone 
Butanone 
Methanol 


Ethanol 


Acetone 
Methyl-ethy! Ketone 
Methy! alcohol 
Ethyl alcohol 
Fufural 

Phenol 

Water 


MISCELLANEOUS GASES 


44 
45 
46 
47 
48 
49 
50 
5! 
$2 
53 


Air 29.0) 
17.0 
28.0 
44.0 
70.9 
2.016 
34.1 
28.0 
32.0 
64.1 


Ammonia 

Carbon Monoxide 
Carbon Dioside 
Chlorine 
Hydrogen 
Hydrogen Sulfide 
Nitrogen 

Oxygen 

Sulfur Dios de 


M.P4, 
F 


-2% 
-298 
-306 
-255 
-217 

+2 
-256 
-201 
-148 
-199 
-245 

180 
-140 

-13 
-18! 
131 
16! 
-132 

-70 

64 

-21 


-198 
-58 
137 
44 


-272@ -237 
-301@ -157 
-100 20 


-22! 
~-302G 
-197 
-265 


-164 
-213 


114 


42 
-139 


-138 
-123 
144 
-170 
-34 
108 
32 


-108@ 
-341 
-15! 
434 
-117 
-346 
~36! 
-99 


Values extrapolated beyond the critical point. 


2) Liquid at saturation pressure. 
») Triple point. 
4) Sublimation point. 

Research method. 


BOILING POINTS °F. AT 


20 mm 
Hg 14.7 
100mm _ psia 
Het 


-295} -259 
-214 -128 
-150 “+4 
-108 1" 
~92 31 
_ 49 
-53 82 
40 97 
-24 122 
-12 136 
-7 140 
-3 146 
+6 156 
19 178 
36 194 
49 209 
45 211 
63 228 
89 258 
126 303 
161 345 


_ -27 
- 55 
-22 121 
78} 177 


-155 
-54 


-99 2! 
_ 34 
iit 86 


24 
50 


794 
65 


29 


138 


72 


_ -28 
-- -313 


PHYSICAL CONSTANTS 


100 
ptia 


-204 
6 
56 
122 
146 
166 
209 
224 
253 
268 
274 
282 
294 
319 
337 
355 
357 
378 
412 
467 
514 


75 
124 
25! 
318 


-8! 

44 
130 
131 
146 
222 


136 
167 


-35 


(Sublimes at -109) 


a -30 
— Adi 
-— a 
-320 

-297 

14 


Deg. 
API 


Sp. Gr. 
60/60F 


417 
243@ 
147@) 
120@ 
110.8@ 
103.9@) 
949 
92.7 
84.9 
81.0 
83.5 
80.0 
81.6 
72.4 
75.7 
74.2 
71.9 
71.2 
68.6 
64.5 
61.3 


0.2410 
0.378@) 
0.508 (2) 
0.563@) 
0.584(2) 
0.601 @) 
0.625 
0.631 
0.654 
0.666 
0.658 
0.669 
0.664 
0.694 
0.683 
0.688 
0.696 
0.698 
0.707 
0.722 
0.734 


Pee =r hws 
ee in fn 7 


word 
no 


0.720@ -1 10°F 
pytes, 73.5@ 
0.750 57.2 
0.783 49.2 


2140 
139.6@ 
104.3@ 
103.9@ 

98.3 
87.5 


0.410 
0.522 
0.600@) 
0.601 ¢ 
0.616 
0.646 


0.627@ 
0.658@) 


94.2@ 
83.5@ 


0.62! @ Boiling Point 


28.4 
30.8 


0.885 
0.872 


48.5 
43.4 
46.3 
46.7 
-10.0 


0.786 
0.809 
0.796 
0.794 
1.164 


1.071 @ 77° F (Solid) 
1.000 10. 8.33 


0.682 @ Boiling Point 
0.814 @ -320° F 
(Sublimes ot -109°F) 
1.56 @ Boiling Point 
0.07 @ Boiling Point 
0.79 

0.808 @ Boiling Point 
1.14 @ Boiling Point 
1.460 @ Boiling Point 


(Revised October, 1949) 


Copyright 1949 Foster Wheeler Corporation 


LIQUID DENSITY 


Ib/gal 
oF 


2.010 
3.15@ 
4.23@ 
4.70@ 

4872 


7.27 


6.54 
6.74 
6.63 
6.61 
9.70 








Useful in Petroleum Refining 


VAPOR DENSITY Cok CRITICAL CONSTANTS HEAT OF COMBUSTION® 
u 
Vapor Lat. heat Gross 
Lb/Mcuft per gal vapor':'n Oct. No. 
Sp. Gr. 60F liquid Temp Press Density 14.7 psia Btu Btu Motor 
Air=1.0 14.73 psia 60F F psia = Gm/c.c. Btu/Ib b cult bt Method 


14.73 psi 
PARAFFINS 


0.554 42.4 49.5@ 673 0.162 219 23,880 1,013 e > 100 
1.049 80.3 39.3@) 708 0.203 210 22,320 1,792 : . > 100 
1.562 119.6 35.4@) 617 0.220 183 21,660 2,590 A . 100 
2.066 158.2 29.7® 529 0.221 158 21,260 3,363 } . 9 
2.066 158.2 30.86) 55! 0.228 166 21,310 3,370 ; , 92 
2.487 190.5 26.3@) 464 0.238 136 20,970 3,993 ‘ 83 
2.487 190.5 27.4 483 0.234 146 21,025 4,008 F , 89 
2.487 190.5 27.6 490 0.232 154 21,090 4,016 , 6! 
2.973 227.4 24.0. 45! 0.240 131 20,680 4,706 % 
2.973 227.4 24.4 455 0.241 136 20,630 4,700 95 
2.973 227.4 24.1 440 0.235 139 20,860 4,748 73 
2.973 227.4 24.6 453 0.235 140 20,750 4,722 75 
2.973 227.4 24.4 440 0.234 144 20,940 4,762 25 
3.459 264.6 21.8 437 0.254 124 20,620 5.455 > 100 
3.459 264.6 21.5 0.234 132 20,640 5,460 45 
3.459 264.6 21.7 0.235 136 20,860 5,521 0 
3.944 301.7 19.2 0.237 117 20,540 6,190 100 
3.944 301.7 19.3 124 20,540 6,190 52 
3.944 301.7 19.5 ' 129 20,580 6,210 <0 
4.428 338.7 17.8 124 20,480 6,950 <0 
4.915 376.0 16.3 . Wg 20,387 7,870 <0 

NAPHTHENES 


1.451 Hi = 205 21,270 2,365 _ 
1.938 148.1 38.8@ —_ 20,390 3,020 _— 
2.422 185.2 33.8 20,130 3,730 83 


csen ows wwe 


> 
2 
will 


SSE p11) 


2.905 222.3 29.4 . 154 20,100 4,475 77 


0.974 74.5 45.80 d bs 208 21,645 1,614 ' ‘ 8! 
1.451 111.0 39.22) . 188 21,040 2,336 y , 65 
1.934 148.0 33.8@ ' 20,730 3,068 ; } 87 
1.934 148.0 33.8¢ . 20,840 3,084 ! 80 
2.004 153.3 33.4 173 20,480 3,140 83 
2.420 185.1 29.1 20,710 3,836 J W1©® 


DIOLEFINS 


1.869 143.0 36.6@ 20,250 2,895 - 32 
1.869 143.0 38.4@) 20,310 2,900 _- 33 
ACETYLENE 

0.231 21,500 1,499 1,448 0@ 34 
AROMATICS 

2.692 206.0 0.300 18,210 3,601 > 100 35 
3.176 243.0 590 0.29 156 18,440 4,284 > 100 36 
MISCELLANEOUS SOLVENTS 


2.002 153.2 445 690 0.268 224 13,600 _ —_ 
2.485 190.1 — -- — 191 14,500 -- — 
1.105 84.5 464 «1155 0.272 474 10,260 768 — 
1.591 121.7 470 928 0.276 367 13,160 1,450 
3.320 254.0 _ — — 193 10,500 _ 
3.248 248.5 786 889 _ — — ae 
0.622 47.4 705 3206 0.32 970.3 _- a= 


0.911 69.7 





1.000 76.5 — -221 547 0.35 _- - ~~ 
0.596 45.6 +270 1639 0.235 589 9,670 “4 - 
0.967 74.0 _ -218 514 0.311 9 4,347 322 ad 
1.528 116.9 - 88 107! 0.460 _— - _ 
2.449 187.3 - 291 ni? 0.573 124 - - 
0.0696 5.32 _ 400 188 0.031 193 61,100 325 
1.190 91.0 _ 213 1306 oe 236 7,100 647 
0.972 744 — -233 492 0.311 86 -_ —_ 
1.105 84.5 a -182 731 0.430 92 _ — 
2.44 187. _— 315 1143 0.537 167 _ =_ 


@ Line 17 refers to “iso-octane” used as a standord in fuel testing. Organic chemists apply the same name to 
2-methylheptane. 

Gas volume refers to dry basis ot 60F and 30 in. Hg. For gos saturated with water at same condition deduct 
1.73% from heat of combustion per cubic foot. 

@® Average volue. 

@ At 55F. 


lo 
G 
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“Vitamin” Capsules Assure 


Cold Weather Starting 


For Automobile Operators 


The Squeeze Test for “Vitamin” Capsules 
Designed to Assure Quick Starting of Auto 
Engines in Cold Weather. Norman J. Boehm, 
pilot plant engineer, puts the squeeze on @ 
sample selected from each batch of capsules 
run by this capsulating machine. This test 
helps him judge the strength of the capsule 
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GASKET 





>—_—_—_o~ 


COMPRESSION 


Figure 5. Gasket Under Random Stress Due to Moment 


Bending Moments and Leakage 


At Flanged Joints 


PART il 


¥ 


~ 
4 . ‘ 
IRST the basic assumption is made 


will be re 
redistribu 


that the bending 
strained exclusively by a 
tion of the gasket loads 
The unit 
hold the pressure without leakage 


moment 


gasket load necessary to 


feate +my 
The unit gasket load not to be ex 

ceeded without danger of crushing the 

gasket 
However. this is the maximum value 


computed over the gross gasket area 
whereas the effective operating gasket 
width is 2b The 


allow able on 


apparent crushing 


stress the basis of a 


width of 2b is 


The vasket load due to 


bolting 


unit 


The unit gasket load due to hvdr au 


lie end load 


mpany 


ROBERT G. BLICK 


The “extreme fiber” unit gasket load 
due to a bending moment: 


=) tom 


Total unit gasket load 


An S 
2br" 


From formula (1): 


IN PART | several ideas of a 
qualitative nature were dis- 
cussed, toward the development 
of a simple method to define the 
moment capacity of flanged 
joints. Part Il presents a mathe- 
matical approach deriving some 
of those relationships necessary 
to more accurately define this 
capacity. Introduced is a “leak- 
age envelope,” a graph on which 
the operating moment-pressure 
conditions may be plotted, com- 
pared with the capabilities of 
the joint, and the margin against 
leakage readily determined. 


Publication 


From formula (2): 


fo < fomes 
t+ foe + fama & fomes 
fom < fomes fon lop 
[Criterion for excessive gasket pressure] 
(5) 
It is now necessary to determine for. 
This may be done with the following 
assumptions: 


(a) That each circle defined by the 
gasket surfaces remains plane 
at the flange faces. 

(b) That the unit load distribution 
on the gasket due to bending 
moment has the customary “tri- 
angular” pattern, increasing 
uniformly from the centroidal 
axis, or: 


(b)’ That the unit gasket load dis- 


tribution due to bending mo- 
ment has some other pattern. 


Assuming (a) and (b), 
M 


Section modulus « 


M 


7/4 G' 2b 


lom 


f gasket 


Then formula (4) becomes: 
M P A, S , Gp 
7/4 G' 2b 2b7G Rh 


Tr (G* 


uc GAnSa ; 
4 ? 


And formula (5) becomes: 
M <_”! Aw So 


7/4 G'* 2b barG 


t 


4 


On the other hand. 


(by’, 


“ hic h 


assuming (a) 


and one may refer to figure 5. 
the gasket under 
symmetrical (but random) stress pat 
Working 
with this figure, equilibrium requires 
that 


shows some 


tern due to bending moment 











Then formula (4) becomes: 


M P An Seep ip 
2b G’ 2b7G &b 


. 
M « G As Se (4 + 2b G?m ) 


mf 


(R) 


And formula (5) becomes 
As Su 
baG 


Cs An Soe 


’ 
2G" yn 


Relationships (8) and (9) express 
the maxtmum possible moments con 
ceivable® (under the basic assumption ) 
without leakage. They correspond to 


possibility” case of 


the “maximum 
Figure 

Again using the example in “Mod 
ern Flange Design.” the “leakage en 
velopes* of Figure 6 have been drawn 
maximum bending moment 
versus pressure The ordinates for the 
rectangular” distribution are 4/7 


ordinates for triangular dis 


show ing 


times the 
tribution 
It Is of 
compare 
than that the resisted ex 
clusively by a redistribution of gasket 
pressures, Assuming that the unit gas 
ket load does not change with appli 
moment, the bolts 
moment. This is the 


Rehavior No. 2” 


this 
issumption 


interest, at point to 


another other 


moment 18 


cation of bending 


must resist the 
(improbable) men 
tioned earlier 
Another leakage envelope 
onstructed 
The helt 
end load 


* may be 
on this basis 


hydraulic 


stress due to 


W@ ( INCH~POUNDS) 


; 


} 


(LEAKAGE Not 
PROBABLE IN 
THIS ZONE) 





Hydraulic end load 


Tap 
Bolting Area 


7/4G' p 
A» 
The bolt stress due to the minimum 
gasket load requirement (to hold 
pressure}: 


Area of gasket times (m p) 


Ing 
Bolting Area 


7 G2b my 


As 


The “extreme fiber” bolt stress due 
to bending moment: 


finn 
Assuming that the bolt stress due to 


moment is “triangularly” distributed: 


Moment 


CA 


The total bolt stress must not exceed 
. the allowable bolt stress 


Figure 7 defines the 5 leakage enve 
lope” under this assumption. It would 
be more correct to call this envelope 
in “allowable bolt stress envelope,” 
since, with this type of behavior, the 
leak until the bolts 


would speculate 


flange would not 
failed The 
that. if joints leaked only when bolts 
fails d should iw deed be 

! joint leak 


very tew 


writer 


there 
Ml 
cases of 


example of how these 


r-t-—— [EXCHSSIV§ GASSET-PRESSURE BOUNDARIES), 


(LEAKAGE PROBABLE, 
OUTSIDE ENVELOPE) 


RECTANGULAR DISTRIBUTION 


—TRIANGULAR DISTRIBUTION 
__— (INSUFFICIENT GaSKET- 
PRESSURE BOUNDARIES) 


“leakage envelopes” may be drawn for 
any flange, bolt, and gasket combination, 
Figure 8 has been made for an 8-inch- 
150-pound raised face carbon steel 
flange with a compressed asbestos gas- 
ket 814, inches id. by ¥% inch wide. 
The bolts are assumed to be A-96, 
Grade A. The flow temperature is taken 
as 500° F., and the bolt temperature 
is assumed to be 450° F. (90 per cent 
of flow temperature). Under these cir- 
cumstances, the flange is operating at 
its primary service pressure rating of 
150 psi. Now, assuming that the flange 
would not fail, inasmuch as the speci- 
fied bolts have an allowable stress of 
16,250 psi., at a “factor of safety” of 
1, the following data can be set up: 


Bolts Gasket 


Referring to formula (6) 


M Gs Ag Sos 


\W 


A straight line is drawn intersecting 
these points, forming part of the leak- 
age envelope 


Referring to formula (7) 


A straight line is drawn inter 
secting these points. Since it does 
not intersect the first line. it is 
evident that 
ket 


This would show that 


crushing” the 
factor in this case 
better 


s not a 


Figure 6 
Probable 
Leakage 
Envelopes 





p 
(pet) 


700 








10,000 ,000 


u( INCH-POUNDS) 





Figure 7 
Improbable 
‘Leckage” 
Envelope 





PROBABILITY No.2" BOUNDARY 





gasket material 
made. A gasket 


generally has a 


choice ot 


been with a lower 4 
and conse- 
efficient. It 
would raise the right-hand end of the 


first line 


lower m, 


quently would be more 


from formula (6)1. allow- 


ing greater moments at higher pres- 
sures 


back to the 


sure rating of the flange. a heavy 


Getting primary pres- 
line 
from 150 
Study of the mo- 


with 


has been drawn vertically 


pounds on Figure 8 
ment defined by its intersection 


M ( INCH-POUNDS) 





( ould have 


100 200 300 400 


the leakage envelope leads to the fol- 
lowing conclusion: 

That if the flange will not be over- 
4-96, Grade A_ bolts, 
probably not be over 
150 psi. with a bending 
moment of 55,000 inch pounds simul. 
taneously applied." Some readers may 
care to run a check on this flange for 
these operating with the 
specified bolting, It should be noted 
that some of the B 16E flanges do not 
hold up standard 


stressed with 
then it will 
stressed at 


conditions, 


under a pressure 


analvsis'—but work satisfactorily de- 


Pp 
(pet) 


500 600 700 


spite this mathematical obstacle. 

Figure 9 has been constructed for 
this same example on a quite different, 
conservative, basis. Starting with the 
conservative assumption that the 
flange-gasket-bolt combination can (at 
150 psi.) carry no bending moment 
without danger of leakage or danger 
of flange failure, can 
be deduced: 


the following 


Referring to formula (6): 


M G Aw So p =H + bm ) 
4 2 8 


Figure 8 
Leakage Envelope 
for 8-Inch, 
150-Pound Flange 





100 


lishin 7 ( 


19 


mpany 


200 


Publicati 
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| 


By drawing 


pom and M 


Figure 9 
Conservative 
Leakage 
Envelope 


a line 


NOMENCLATURE 


© at 150 psi, the 


140 ,000 


intersecting 


servative leakage envelope of Figure 9 
this That this is a 
conservative envelope may be demon 
strated 


is drawn for joint 


as follows 


14.800 


on this basis even 


4.107 


allowable of 


In other words 
ol 


with 


steel 
6875 


these 


Grade carbon 


~ 
an ; 


the 
bolts 


psi 


use 
would be for 
In fact 
even develop the load necessary 
the gasket for 
Figure 8 is probably the more 


excessive 
these bolts would not 
to 


proper 


Hanges 


initially yield 


setting 
this correct envelope for this joint (pro 


con vided A4-96-A bolts used } 


are 


| u ( INCH-POUNDS) 





There are several factors that influ- 
ence the leakage envelopes of flanged 
joints. Chief among these is the change 
in bolt-load that occurs when internal 
pressure and bending moment are ap- 
plied. In Part II] some of these fac- 
tors are evaluated, and an analytical 
method is developed to draw envelopes 
that include the effect of the dynami- 
cally changing bolt-load 

End of Part I. Part Ill will appear 


in an early issue. 


NOTES 


. s tend t require a 
per inch of cireumference (not 
‘ : widtl jependent on 


ed 

load,” 
letermine 
this 
A Rect 
perating 
oad had 
a smaller 
The 
move 
part 
area 


what 
been taker as 
allowable 


If the bolt 


be smaller 
would 
eeure 


velope 

t gasket pre 
t If the bolt 
increased the 

would move 

pressure 











High-Pressure Hydrogenation 
Of Carbonaceous Matter 


PETER W. SHERWOOD 
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PART V 


THE LIQUID PHASE 
IN INDUSTRY (Continued) 


FLUE GAS OUTLET 


SUPERHEATED 
STEAM INLET 











SLUDGE 
* INLET 
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ASH TO DISPOSAL 
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Carbonization Kiln 
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A lr THE present stage of develop 


ment. residue processing is probably 
the crux of the entire hydrogenation 
defeated the work 


irried out at Leuna, and 


process It early 
with lignite « 
difficulties encountered in this step of 
the the main 
reasons was decided to switch 
Billing 
feed 
the problem has 


process were one ot 
why it 
hydrogenation operations at 
ham from coal to creosote oil 
stock. Nevertheless. 
found moderately satisfying industrial 
solution and a more recent develop- 
ment, being studied on a pilot-plant 
scale, promises to furnish an improved 
technique 

Residue 
fers to the removal of 
unconverted organic solids, along with 
a portion of the total residual asphalts 
(i.e. compounds which are soluble in 
benzene but 
ether) from the h.o.l.d 


down}. the least volatile portion of the 


course, re- 
and 


prot essing. of 


inorgani 


insoluble in petroleum 
(heavy-oil let 


liquid-phase products 

Potential 
wastes from 
oils of the h.o.Ld 
filtration, distillation, and low-temper- 
Low temperature 


processes for 
the 
include extraction, 


separating 


solid useful heavy 


ature carbonization 
carbonization is probably the simplest 
possible process but, used by itself, it 
results in prohibitive oil losses. Filtra- 
tion is an attractive way to 
residue. It removes all 
with high efficiency 


being used for the production of spe- 


process 
matter 
actually 


solid 
and is 


1950 


May, 


DAMPER — 
STEAM & SLUOGE PREHEATERS 


cialty products which will be discussed 
For normal hydro 
filtration is not 

because of in 


later in this article 
genation processes, 
however, satisfactory 
adequate filtration rates. 

Industrial methods practiced in all 
present-day coal hydrogenation works 
involve a combination of centrifuging 
and low temperature carbonization ot 
the centrifuge residue. A promising 

HIGH-PRESSURE hydrogenation 
shows certain advantages for the 
manufacture of liquid fuels and 
may eventually find extensive appli- 
cation in this country as crude oil 
supplies become inadequate. 

In this fifth section of an eight- 
part series the author reviews prob- 
lems encountered in the processing 
of residues 

Residue processing is at the pres- 
ent time still the crux of the hydro- 
genation process. In standard plants 
it is carried out by centrifugation 
followed by low-temperature car- 
bonization. In the most recent hy- 
drogenation plant a steam-flashing 
scheme is being employed. Specialty 
products can be produced by filter- 
ing the products of the liquid phase. 
Some recent processes involving the 
hydrogenation of carbonaceous 
matter at moderate pressures and 
high temperatures are arousing in- 
terest in the United States and 
England. 


1 Gulf Publishing Company Publication 


new approach, which has not yet been 
tested industrially, 
the steam flashing of the h.o.|.d 


however, involves 


1) Centrifugation 


A typical heavy-oil let-down product 
(from bituminous coal liquefaction) 
contains 20-27 percent benzene-insolu- 
ble matter and 18 percent asphalt 
The mean particle size of the solids is 
about 1.5 micron, 

As received, it is very difficult to 
subject the h.o.l.d, to adequate centri- 
fuge separation. This is largely due to 
the fact that the let-down solids are 
held in a colloidal structure which 
must be broken by some means before 
centrifuging have effective 
meaning. 

The colloidal system can be broken 
up by the addition of electrolytes, an 
approach which has the disadvantage, 
however, of introducing a corrosion 
problem or of raising the solids con 
tent of the centrifuge feed. The pre- 
ferred method which is generally em- 
ployed to prepare the let-down for the 
centrifuging operation is, therefore, 
the addition of a suitable diluent oil. 

It has been shown’ that paraffinic 
oils are most highly suited as diluent 
in this operation. Particularly good re- 
sults have been obtained with heptane 

Actually, this consideration is some- 
what academic because, in industrial 
operation, it is necessary to draw the 
centrifuge diluent oil from other stages 


can any 
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in the process. The common source of 
this material are the heavy bottoms of 
the primary (A-) distillation of the 
liquid phase cold catchpot product, 
and the overhead oils obtained in the 
course of the low-temperature carboni 
zation. Since these oils must be re 
turned to the liquid phase stalls any 
way, it is good technique to employ 
them for this useful diluent function 
on the way 
ered, partly as direct recycle of the 
centrifuge filtrate and partly as over 


head obtained in the carbonization of 


They are. of course, recov 


the centrifuge residue 

The centrifuging process is gener 
ally 
plate centrifuges of 24 inches drum 
diameter and 3200 
ity. The diluted centrifuge feed con 
tains about 16.5 solids, A 
typical throughput rate per centrifuge 


carried out in continuous Laval 


rpm. rotary veloc 


percent 


to 4-tons-per-hour centrifuge 


The residue from the 


centrifuge contains some 33-40 percent 


discharged 


solids while the filtrate contains some 
10-12 percent which 
returned to the converters and repre 
sent an undesirable but as yet econom 
ically 
tem 


solids must he 


unavoidable ballast in the sys 
The which are 
with the filtrate 
about 50 percent of the total solids in 


the h.o.l.d 


Good centrifuging efficiency can be 


solids recy¢ led 


centrifuge represent 


obtained by operating at temperatures 
above 250° F. Normal industrial oper 
ating temperature is 320° to 390° | 

Urban® has reported attempts to 
subject the Laval residue to a second 
separation in a continuous solid-bow! 
centrifuge. By this means it was possi 
ble to obtain a residue of 60 percent 
solids content. Some 67 percent of the 
total solids must, however. be returned 
to the liquefaction stalls in the com 
bined filtrate oils. The residue of the 
second centrifuge is difficult to handle 
I hi rh solids 


because of its content 
Since this stream contains only 


about 
10 percent of the original let-down oil 
has been su rgested to dis 
with the low 


however, it 
pense 
} 


temperature car 
vonization of this material altogether 
The this 
centri method seem to exceed 


anv benefits which might he 


disadvantages of 
' 


two-stage 
ugatior 
derived 


om if 


2) Low-Temperature 
Carbonization 


The res icdue 


still contains appreciable quantities of 


] 


from the centrifugals 


useful oil which must be recovered 
and recycled to the liquid phase stall 
Industrially 


eubijec tine the 


this separation is carried 
out by material to 
low tempe rature ¢ urbonization pro 


eas. The useful oils are recovered over 


head, essentially free of solids and 
asphaltous matter, The residue of this 
operation contains some 65 percent 
ash and 35 percent coke derived from 
the organic solids and the decomposed 
asphalts which are thus purged from 
the system. The heating value of the 
high-ash residue is about 6000 Btu. 
per pound. If desired it may be burned, 
but its objectionable high-ash charac- 
teristics make it a most unsuitable fuel 
and it is often considered expendable 
waste 

Two types of furnace have been de- 
veloped to handle the fluid masses 
which must be turned into solid resi- 
due in the course of carbonization. 
The worm type furnace is more com- 
monly employed for processing the 
residue of lignite liquefaction, while 
the ball furnace is more common in 
plants hydrogenating bituminous coal. 
Both types can be employed usefully 
for the separation of heavy oils from 
the catalyst and asphaltous residue in 
the h.o.1.d. of oil hydrogenation plants. 

Both the ball and worm furnace 
employ the principle of carbonization 
in thin layers which yields highest oil 
recovery. The ball tvpe furnace is 
more universal in its field of useful- 
ness, 

A typical worm furnace consists of 
two horizontal steel tubes, 3 feet di- 
ameter and 48 feet long. arranged 
above each other inside a brickwork 
gas-fired furnace. Each tube is fitted 
with blades fixed with a slight pitch 
on to a central rotating shaft. which 
scrape the inner walls of the tube free 
from adhering coke, The central shaft 
rotates at about 1 rpm. Loose iron 
bars are attached to the blades so that. 
as the unit rotates, the bars are lifted 
to fall later with sufficient 
dislodge coke deposited on the blade. 

The hall furnace of a 
slightly inclined 6.5 feet diameter by 
33 feet tube which 
ibout 9 rpm. inside a gas heated brick- 
work chamber. The feed is preheated 
ind injected into the furnace together 
with superheated steam. On its passage 
through the rotating chamber the coke 
is crushed by specially shaped tum 


force to 
consists 


long rotates at 


bling milling elements which are de- 
signed to present a maximum surface 
The coke is discharged at one end of 
the rotating tube and is immediately 
water-quenched for subsequent dis- 
posal 

The overhead vapors from the car 
bonization operation are condensed 
ind returned to the process 

The drums are constructed of forged. 
The ball 
provided with 


in internal liner of 25 percent Cr steel 


wr preferably of cast steel 


furnaces are. moreover 


In order to minimize the wear on the 


drum, it is desirable to employ the 


lowest feasible operating temperature 


generally between 1020° and 1100 F. 
(measured at the inside wall of the 
drum}. 

A typical worm furnace as described 
above can handle an hourly feed 
throughput of 25 tons or about 35 
percent less than a ball furnace of the 
dimensions outlined in this chapter 
Some 1.25 million Btu, must be sup- 
plied by the fuel gas for every ton of 
residue processed in the furnace. 

The recovered oil yield depends 
largely on the asphalt content of the 
feed oil and varies between 70 and 85 
percent of the solid-free feed, 

One of the main drawbacks of the 
low-temperature kilns 
are their high maintenance require- 
ments, The limiting element is the 
drum liner which wears out at the rate 
of about 0.3 inches per hundred days. 
Actual operating time between liner 
replacements varies between one and 
four months. 


carbonization 


Low-temperature carbonization kilns 
will not operate satisfactorily as a rule 
if the ratio of asphalts to solids ex- 
ceeds 1:3. A higher asphalt content 
tends to choke the furnaces by the 
formation of a plastic intermediate 
product of carbonization. From this 
consideration one may appreciate the 
close interdependence of the various 
steps in the hydrogenation process, 
since the operation in the liquid phase 
must be carried out with a view to 
maintaining the asphalt content at a 
level low enough to permit satisfac- 
tory operation of the low-temperature 
carbonization furnaces. 


3) Miscellaneous Methods of 
Residue Processing 


The U. S. Bureau of Mines plant at 
Louisiana, Mo., will try to sidestep the 
difficult and unsatisfactory residue 
processing combination of centrifug- 
ing plus low-temperature carboniza- 
tion by employing a steam flashing 
method. Originally described by Hup- 
fer,’ this method of residue processing 
has heen reported in some detail by 
Savich and co-workers.* who were able 
to flash as much as 67 percent of the 
h.o.L.d. by the addition of 500 percent 
superheated steam, with an operating 
temperature of 750° F. The overhead 
product was reported to contain prac- 
tically all of the original oil plus 44 
percent of the asphalts found in the 
h.o.l.d. Separation from solids was 
practically quantitative. The condi- 
tions to be employed industrially will 
presumably be an economic compro- 
mise. Savich’s data indicate that tis 
method of processing the residue of 
the liquid phase holds much promise. 

After early disappointing experience 
processing 

the Eng- 


with the classical two-step 
pro« edure described above 





a 


High-Pressure 
Coal Stoll 


ish hydrogenation plant at Billingham 
hanged to a system of direct flashing 
of the h.o.l.d.° The sludge is simply 
heated while still under pressure and 
then released to atmospheric pressure 
The vaporized oil is condensed and re- 
covered overhead, the solids and most 
of the asphalts are withdrawn for dis 
posal. Oil recovery by this process is 
not equal to that obtained by the more 
difficult two-step process. Nevertheless, 
the flashing procedure was felt to be 
more economical 

The only method by which the sol 
ids can be isolated from both heavy 
oil and asphalts is filtration. This type 
of separation becomes especially sig 
nificant when the desired product is 
primary bitumen or heavy oil, 
devoid of ash, which can be converted 
to a low-ash (electrode-grade) coke by 
destructive distillation, Pfirrmann® has 
requirements for 
performance and 
influenced by 


very 


investigated the 
proper filtration 
finds that it 
the manner in which the liquid phase 


is greatly 


hydrogenation has been carried out 


In order to obtain a properly filterable 
product, it is necessary to operate with 


a pasting oil rich in aromatics and to 
limit the hydrogen consumption and 
consequently the degree of hydrogena 


tion. At 4400 psi., a low throughput 
and temperature in the liquid phase 
At 10.300 psi., these re 
severe. A study of 
Pfirrmann to 
a Dorr continuous 
filter-aid 
satistactory 


are desirable 
strictions are less 
various filter 
the conclusion that 
filter, 
gives the 
The use of ceramic pressure fil 


highly 


ty pes led 


used with a precoat 


most perform 
ance 
ters is not so recommended 
(although have been employed 
industrially, e.g. in the Pott-Broche 
The drawback of this type 


of filter is a rapid fouling rate and 


they 


process}. 
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difficulties encountered in the regen 
eration. Maximum filter rates obtained 
with a Dorr filter are 65 pounds per 
square foot per hour. 

Attempts have been made’ to apply 
filtration to the concentration of the 
residue from the centrifuging opera- 
tion of normal h.o.l.d. The objective 
of these investigations was to obtain a 
filter cake with a 60 percent 
content which would obviate the need 
for low-temperature carbonization. The 
operation was carried out with the ad 
dition of a diluent oil (a middle oil 
high in Because of the 
appreciable vapor pressure of the dil- 
vent oil at the proposed operating 
temperature (400-575° F.), the use of 
filter was excluded and a 
continuous pressure filter was em 
ployed, Filtration rates of about 70 
pounds per square foot per hour were 
obtained, about one-half of what the 
experimenters considered to be indus- 
trially feasible 

A type of steam distillation, 
ing only 200 pounds steam per ton 
considered for the 
residue’ 


solids 


aromatics } 


a vacuum 


employ 


charge has been 


treatment of the centrifuge 
prior to its subjection to low-tempera 
ture carbonization. It was possible to 
raise the solids content from 35 to 41 
results 
however, not very encouraging, largely 
because the total asphalt quantity was 
increased in the course of this opera 


percent. Experimental were. 


tion, presumably due to the action of 


the free oxygen contained in the steam 


Scrubbing of the Recirculation 
Gases of the Liquid Phase 
In the course of the hydrogenation 
process, appreciable quantities of gas 
To a 


these are retained by the 


eous hydrocarbons are formed 
large extent 
oil products of the operation the 
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h.o.l.d. and the cold catchpot. How- 
ever, considerable quantities of these 
products are not thus removed and 
tend to accumulate in the recycle hy- 
drogen stream, together with carbon 
monoxide and nitrogen which are 
brought in as impurities of the make-up 
hydrogen, 

Several methods are available to 
reduce this build-up of contaminants 
in the circulating hydrogen stream 
1) The hydrogen stream may be 
scrubbed by means of oil; 2) A por 
tion of the hydrogen effluent from the 
converters may bled 
from the system and purified by low- 
temperature fractionation, if so de 
sired; 3) The entire circulating hy 
diogen stream—or a portion thereof 
may be subjected to low-temperature 
cooling for the removal of hydrocar 


be continuously 


bons by condensation. 

Oil washing is the method of puri- 
fication which has generally been se- 
lected for liquid phase hydrogenation 
units operating at 4400 psi. A middle 
oil obtained as an intermediate prod- 
uct of the vapor phase is generally 
employed as solvent in this operation 
The scrubbing operation is carried out 
at full stall pressure. Stripping is car 
ried out by releasing the pressure in 
two stages. whereby the first stage (to 
750 psi.) 
taining much hydrogen and the second 


evolves a “lean” gas con- 
stage yields a gas rich in light hvdro- 
carbons 

. that hydrogen 
occurring in the course of oil 
scrubbing at 10,300 psi, are high but 
that, in spite of this. it is a more eco- 
nomical operation than gas purge un- 
less the purged hydrogen is purified 
in a low temperature plant and recy 


Frese has shown 


losses 


cled to the liquefaction process 
One definite advantage of purge op 
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eration is the continuous removal of 
carbon monoxide and nitrogen from 
the system. It is therefore possible to 
employ a less pure feed gas to the 
liquid phase. In actual practice, these 
advantages must be looked upon as 
problematical, however, because 
make-up hydrogen for both liquid and 
vapor phase is generally taken from 
the same source and the permissible 
CO-content of hydrogen reaching the 
vapor phase is severely limited by the 
dangers and drawbacks of the meth 
anization reaction 


Distillation of the Cold Catchpot 
Product (A-Distillation ) 

The 

tions are separated from the heavy oil 

Of) I } which 


are associated in the cold catch 


middle oil and gasoline frac 


(above 620 with 
they 
pot by distillation after decantation of 
the The 
carried out in conventional 
Raschig-ring packed columns 
fuel the heat 
The packed construction is venerally 
disturb 
The 


atmospher “ 


water layer operation ts 
tray of 
using 
eas as primary source 
preferred hecause there is less 


to coking 


operated at 


ince due in the column 


towers are 
ratio of 2:1 
feed 


pressure with i reflux 


Some pl ints choose to pre heat the 
to the columm under 750 pst 
n order to prevent erosion ar d cokin 
difficulties in the 
thus 


preheater furnace 


The tower is operated primarily 
rectihcation with little at 


paid to the strippin 


is a unit 


tention being 
efficiency 

In German plants, the entire over 
head of the A-distillatior 
to the por ph ase (whereby care must 
be taken that fraction boiling 
ibove 6600 I is @NXe luded because it 


In the I nglish 


further 


s submitted 
any 


endangers the « atalyst) 


plant at Billingham separa 
tion 1s performed on this fraction, The 
acid-treated 
spite of its 
niddle oil 


further in the 


vasoline is 


liquid ph 1s 
d sold as 


octane number The 


in such. in low 
rlone 
hydroge ated 
phase 


The sep 


vapor 


iratior 

ine from middle ot ham 

ioned | ‘ {, 
it these two fractions i 
| 


inther \ » pornts out 
vield a 
eT race tre ited indi 


dually 
Skins 


et-dow ind 
liquid. and vapor 
it is to be mace 
‘ utchpot product 
These 
Ruhrol single-stage 
suflicier 


scribed later is 
stand up under the impact 
sulfur 


heavy oil 


ammonia, tar acids 


ete which wi 


vapor phase under such circumstances. 


Miscellaneous Products of the 
Liquid Phase 


In the past, high-pressure hydro- 
genation has been employed primarily 
for the production of gasoline from 
carbonaceous materials. There has 
heen speculation, however, that the 
future of the process in the United 
States rests primarily in the produc- 
tion of heavy fuel oils which can be 
manufactured in a single phase and 
with comparatively little hydrogen 
consumption 

One German plant (Blechhammer) 
has been operated with a view to the 
simultaneous production of heavy fuel 
oil and gasoline. The operation was 
carried out at 10,300 psi. The pasting 
oil emploved was a recvcle middle oil, 
the 
fractions were removed from the sys- 
final 
specihcations 
high as 
foot reactor per 
ploved. The catalyst 
sulfate-sodium 
The 
ichieved in the liquid phase 


i.e. the heavy oil and gasoline 


tem tor processing to product 


Throughput rates as 
065 tons amf. coal per cubic 
hour 
the 
sulfide 


following 


space were em 


was normal 
iror combina 


tron vields were 


Bureau of Mines 
the manufac 
In one of 
these, hvdroeenation is carried out at 
10.300 psi. with high throughput rates 
The oils volatile under the 
conditions prevailing in the hot catch 
are distilled and the lightest frac 
ind the fuel oil are recovered for 
final The middle oil is re 
eveled to the Part of the 
h.o.l.d. makes up a portion of the past 
ine oil. but the main bodw of this frac 
tion is filtered and the filtrate 
distillation. Oil adhering to the filter 
ike is steam stripped The 
process employs heavy oil : 
the 


has pro 


The I » 
posed two processes for 


ture of fuel oil from coal 


whic h are 


pot 
trons 
processing 


pasting stage 


sent to 


alternate 
pasting 
but 


ol tor 


hvdrogenation stage 
extraction 
which the middle oi 
hvdrogenat on 
prodnet of 
2°00 


perates a coal process s 


multaneously, in 


produced 


serves as 


during the 
solvent The mar 
( arried out if 


fuel oil 


the extraction 


pst is heavy 


important potent ality f the 


operating cond thons emploved 


processes aimed at the produce 
of heavy fuel oils is the produc 
fron 


thar an be obtained by 


higher 
the 


tion of rasoline coal in 


‘ elds 


processes now being practiced, It has 
already been pointed out that one of 
the principal drawbacks of liquid 
phase operation is the difficulty of 
exerting accurate process control be- 
cause of the high degree of catalyst 
dilution. As a result, operation of the 
liquid phase for the predominant for- 
mation of light oils of the middle oil 
and gasoline range, results in unduly 
high yield losses to hydrocarbon gases. 
Gas formation under the mild hydro- 
genation conditions leading to predom- 
inant fuel oil production is much 
lower, It has been found that the fuel 
oil formed at 10,300 psi. is quite low 
in asphalt content. The treatment of 
the heavy fuel oil produced in the 
liquid phase over a fixed catalyst is 
therefore probably feasible The re- 
sults obtained in the liquid phase op- 
eration at Blechhammer lead to the 
justified hope that a two-stage liquid- 
phase process (primary liquefaction 
to heavy fuel oil followed by second- 
ary splitting over a fixed-bed catalyst) 
will render gasoline plus middle oil 
in yields of about 65 percent, 7-8 per- 
cent higher than can be obtained from 
a normal one-step liquid phase oper- 
ation, 

As the throughput rates in the liquid 
phase are further increased, the degree 
of breakdown of the primary liquefac 
tion products is progressively reduced 
Operating at .085 tons amf. coal per 
cubic foot 
becomes possible to produce a liquid 


reactor space per hour, it 
product of high molec ular weight with 
a hydrogen consumption of only about 
l percent. The nature of the product 
obtained by this mode of operation is 
not unlike the product of Pott-Broche 
extraction (see Part If, January, 1950, 
PR), and the process 1s referred to as 
extractive hydrogenation. The prod 
ucts can be diluted with light oils and 
filtered. After topping the filtrate, a 
residue of insignificant ash content is 
obtained which is an ideal raw mate- 
rial for elec trode coke produc tion and 
which has been experimentally em- 
ployed as fuel in powdered coal en- 
For this latter the 
product of extractive hydrogenation 
has the disadvantage of exhibiting a 
high (750° Ff which 
must the addition of 


promoters 


ines purpose 


ignition point 

he lowered by 
Filtration rates are of foremost im 
portance for a satisfactory 
of extractive hydrogenation. It is found 
that condi- 
tions results 


operation 


any change of operating 


favoring hydrogenation 
in lower filtration rates, Thus, opera 
tion with a catalyst, at high hydrogen 
pressures, or at low temperatures tends 


High 


considered 


to lower the filtration rates.* 


pressures are nevertheless 


industrially preferable because of 


? r 
"wont if 


Pet 





ae 


Low-Temperature 
Carbonization 
Furnaces 


higher throughput 
better 


coal ¢ onversion 


rates and 
Operation of ex 

tractive hydrogen 

ation has been repeatedly suggested at 

sites freely 

available, Because of the low hydro- 

gen in high-pressure 


where coke-oven gas 15 


consumption 


plants of this type. the available gas 
from 
plant would go a long way toward 


even a medium-size coke-oven 
satisfying the unit’s entire hydrogen 
requirements. Weller and co-workers® 
have studied the applicability of un 
reformed, unconverted coke-oven gas 
to liquid phase hydrogenation of coal 
and found that liquefaction proceeds 
satisfactorily although the results were 
not quite as good as those with pure 
(i.e, 96 percent) hydrogen at the same 
partial hydrogen pressure, For satis- 
factory conversion yields, the partial 
pressure of hydrogen had to be at 
least 1000 psi 

A combined coal hydrogenation and 
distillation process operating in coun- 
tercurrent fashion has recently been 
taken into pilot plant operation by the 


French 


sences Synthetiques 


firm Cie. Francaise des Es 

The process at 
tempts to minimize secondary break 
down of fractions by 


removing them from the high-tempera 


desirable oil 


as soon as they are 
introduced at 
autoclave divided 

(trays) which 
liquid and gas 


ture zones almost 
formed. Coal 
the top of an 
compartments 


paste is 
into 
several 
provide for 
At the same time hydrogen is 
introduced at the bottom of the unit 
Total 3750 
7500 psi The temperature relation is 
adjusted to range from 930° F. at the 
bottom of the column to 750° F. at the 
top. An iron sulfide base catalyst is 
employed, The underlying idea of this 


proper 
contact 
and 


pressure is between 


mode of operation is that distillable 


oils are removed from the reaction 
regions almost 
The heavy 


travel to- 


toward r ooler 
after formation 


materials 


zones 
instantly 
and unconverted 
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ward zones in which the temperature 
conditions are more drastic. Up to 90 
percent of the raw material is said to 
be converted to useful oils, Hydrogen 
consumption is about 10 percent. 


Primary Hydrogenation at 
Moderate Pressures 

Before leaving the subject of pri- 
mary high-pressure hydrogenation, a 
derivative gasification process should 
be mentioned which is currently being 
studied in the United States and in 
England 

The prime objective of the English 
studies is to convert coal to methane 
by direct hydrogenation. The process is 
carried out in a hydrogen atmosphere 
and at 1470°-1650° F." 
The process is thermally self-sufficient, 
i.e. the exothermic heat of hydrogena- 
tion is employed to raise the tempera- 
ture of the system to the desired level 
The methane content of the product 
gas ranges between 28-46 percent. The 
weight loss of the coal charge amounts 
to about 30 percent under suitable 
conditions. Effective methane yield is 
20-25 percent. It is planned to subject 
the solid residue to oxygen-steam gas 
ification. According to Dent (loec.cit.) 
the over-all thermal efficiency of the 
gasification process is expected to be 
about 70 The 
until recently been studied in fixed-bed 
operation. A study of the applicability 
of fluidization technique to the hydro 


ne 
at jov psi 


percent process has 


genation gasification is now 
underway.” 


Another medium-pressure process is 


process 


now under study in the laboratories 
of the U. S. Bureau of Mines." Details 
have not been released It 18, however, 
stated that the 
hydrogenation of powdered coal in a 
fluidized bed at 500-1000 psi. and 
840°-1110° F. Most of the hydrogen 


process involves the 
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is apparently derived from the destruc- 
tive distillation of part of the coal 
inside the reaction chamber. This 
evolved hydrogen is utilized for reac- 
tion with the remaining portions of 
the coal, Twenty-five percent of the 
coal is stated to be converted to meth- 
ane while another 25 percent appears 
as distillablle oil, Fifty percent is re- 
covered as coke and can be gasified in 
the usual manner, if so desired, Insuf- 
ficient data are at present publicly 
available to establish which portion of 
the distillable oil is due to actual hy- 
drogenative breakdown of the primary 
coal matter and which part are oils 
distilled in the course of the normal 
thermal distillation of the coal. 


(End of Part I 


in an early issue.) 


Part V1 will appear 
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( Jurrins comprise one of the major groups of hydrocarbons in 
shale-oil and cracked-petroleum naphthas. A quantitative determina- 
tion of this group of compounds may be made with reasonable 
accuracy by either the nitrogen tetroxide absorption or silica-gel 
adsorption method. Calculation of olefins from bromine number, a 
method used extensively in the petroleum industry, gives high results. 
The absolute variation on shale-oil naphthas may be as much as 35 
percent. Consequently, bromine number seldom provides a satisfac- 
tory estimate of olefins when the content of these compounds is high. 
Sulfur and nitrogen compounds cause large errors in olefin content 
as determined by bromine number. Also substitution reactions and 
unequal distribution of the olefins throughout the boiling range 


probably play an important part. 


An accurate determination of olefins is extremely important in 
processing studies of materials such as shale-oil naphtha that contain 
a high concentration of these compounds, In the past, the index of 
reliability of methods for determining olefins usually has been based 
on the titration of pure olefins or on the analysis of relatively simple 
synthetic mixtures. Little information is available’ **** on the 
reliability of results that may be obtained when methods so tested 
are applied to complex samples. This article presents a direct com- 
parison of results obtained by applying three olefin determination 
methods—bromine number, nitrogen tetroxide absorption, and silica- 
gel adsorption—to a number of shale-oil and petroleum naphthas. 


The results of the present investiga- 
tion indicate that the nitrogen tetroxide 
and silica-gel procedures give compar- 
able results that are substantially 
lower than those obtained from bro- 
mine number. Determination of olefins 
by difference that the 
results are more 


shows lower 


probably nearly 
correct 

A study of 
involved in the bromine number deter- 
mination indicated that sulfur com- 
pounds and pyrroles absorb a large 
quantity of bromine, that the estima- 
weight used in 


some of the factors 


tion of molecular 
converting bromine number to percent 
be in error, and that sub 


addition may 


olefins may 
stitution and 
occur simultaneously 


reactions 


Comparison of Methods for 
Determining Olefins 
Experimental Data 
Ten shale-oil and nine petroleum 
naphthas were employed in this study. 


Mines, Dv rtment of 


mpany 


Inspection data on these samples are 
given in Table 1, which also contains 
a column for designating the type of 
sample. The primary naphthas were 
distilled from shale oils obtained by 
several methods of retorting. The other 
samples resulted from thermal or cata- 
lytic cracking processes or were blends 
As this concerned 
primarily with shale-oil naphthas, the 


investigahon was 
petroleum naphthas used were those 
that available 
quently, 
analysis of these samples may not be 
types of cracked 
petroleum naphthas. All of the shale- 
oil naphthas were treated with dilute 


were easily Conse 


conclusions based on the 


applicable to all 


aqueous base and acid to remove tar 


acids and tar bases, respectively, 
before other analyses were performed 
Olefins 


direct 


determined by three 
different 


As a check on the accuracy 


were 

methods based on 
principles 
of these methods, the olefins also were 
determined by difference, as such a 
procedure is independent of many of 
the interferences encountered in the 


Publication 


Efficient distillation columns are used for 
making separations of shale oil into 
close-boiling fractions 


direct methods 
The 
determination of olefins 
bromine-number method 
and Clark,’® using the 
weight correlation of Mills, Hirschler, 
and Kurtz'* to convert bromine num- 
ber to percent olefins; the nitrogen 
tetroxide absorption method of Bond?®; 
and the silica-gel adsorption method 
of Dinneen, Bailey, Smith, and Ball 
The method of Johnson and Clark was 


used for the direct 
were: The 
of Johnson 


molecular 


methods 


chosen from the many bromine- 
number procedures that have been pro 
posed” ' ae, 2%, 36 ' because it 
is one of the most recently published 
and combines the advantages of sev 
Further 


ASTM 


olefins so 


eral of the earlier methods 
more, it forms the basis of an 
method' for determining 


probably has wider circulation than 
most of the other methods 

analyses by these 
Table 2, 


which also includes results for olefins 


The results of 


direct methods are given in 


determined by difference as described 


later. The bromine-number procedure 
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Mass spectrometer analyses ore important in many studies of shale oil processing 


gives results in weight while 
the other 
volume percent. However, it is felt that 
the direct 


volume percentages does not introduce 


percent 


methods give results in 


comparison of weight and 


a signihcant error 


The olefins were determined by 


difference after the other hydrocarbon 
groups in the sample had been deter- 
mined directly. The and 
naphthenes were obtained as the resi- 
due from an absorption with sulfuric 
acid-phosphorus pentoxide reagent." 


paraffins 


The aromatics were determined both 


TABLE | 
inspection Tests on Naphthas 


SAMPLE 


Nembe Tepe we ¢ - 10 so 


SHALE-O 


ASTM DISTILLATION. FF. at 760 om 


Sulfur 
Weight 


Percent 


*Nutregen 
Wewht 


~ LP Res Less Percent 


NAPHTHAS 


PETROLEUM NAPHTHAS 


* Nitrogen was sot determ 


TASLE 2 
Olefins by Verious Methods 


OLEFINS, PERCENT 


From From From 
Breomme Nitreges Sulce 
Nember Tetrexide Get 


SHALE-OIL NAPHTHAS 


47 
45 


by specific dispersion® ** and by ani- 
line point.” These latter methods em- 
ploy bromine number to correct for 
the presence of olefins. However, the 
effect of any error in the bromine- 
number determination would be mini- 
mized as the correction factor is less 
than one, Results by the above methods 
are given in Table 3. 

Also included in Table 3 are results 
for saturates and aromatics by the 
silica-gel method. These results were 
not used, of course, in the calculation 
of olefins by difference. However, di- 
rect comparison of the results obtained 
for the hydrocarbon groups other than 
olefins should aid in locating the 
source of any discrepant results. 
Discussion of Results 

The results by the nitrogen tetroxide 
and silica-gel methods check within 
the limits of accuracy of the individual 
methods on 13 of the samples. The 
greatest variation on any of the other 
6 samples is 6 percent, The results 
calculated from bromine number, how- 
ever, are 3 to 35 percent higher than 
those by either of the other methods. 
The differences in results increase 
with increasing olefin content and are 
greater on the shale-oil naphthas than 
on the petroleum naphthas, This latter 
fact is due primarily to the presence of 
sulfur and nitrogen compounds in the 
shale-oil naphthas. 

The olefins by difference check rea- 
sonably well with those by the nitrogen 
tetroxide and silica-gel methods, indi- 
that the values in the lower 
in Table 2 are more 


cating 
range 
nearly correct. 


shown 


Oletins often are determined as part 
of a hydrocarbon-group analysis. Con- 
sideration of the results shown in 
Tables 2 and 3 indicates that any com- 


Petroleum Re finer 





Petroleum and Oil 

Experiment Sto- 
tion of the Bureau of 
Mines. Locoted in 
Laramie, Wyoming, od- 
jecent to the compus 
of the University of 
Wyomin it is the 
center for oil shale re- 
seorch work in this 
country. Large scale 
pilot plant and mining 
experiments are carried 
out at the Oil Shole 
Demonstration Plant, 

Rifle, Colorado 


bination of the methods studied, other 
than bromine number, will give sub- 
stantially the same hydrocarbon-group 
analysis. The use of bromine number 
will give a high result for olefins and 
a correspondingly low result for one 
of the other groups depending on the 
Therefore, it may 
number 


choice of methods 
be concluded that bromine 
usually is not a satisfactory means of 


estimating olefins. 


A Study of Some Factors Involved 
in the Determination of Olefins 
The methods studied have certain in- 
herent characteristics, such as differ- 
ences in the classification of aromatic 
olefins, that may cause discrepancies 
in the results obtained. Discrepancies 
may also be caused by particular char- 
acteristics of the sample or method, 
such as the presence of interfering sub- 
stances or conditions, Consequently, 
some of these factors were studied to 
estimate the extent of the errors being 


introduced. 


Bromine Vumber Method 

In this 
lated from a determination of reactiv- 
As this is not a direct 
olefins, 


method, olefins are calcu 


ity with bromine 
measurement of 
react 


volumetric 
interfering 
sufficient bromine to introduce an ab- 
times their own 
possible inter 


substances may with 


solute error several 


concentration Some 
ferences are: Sulfur compounds, nitro- 
gen compounds, unequal olefin distri- 
bution through the boiling range, and 
substitution reactions. Aromatic olefins 
are reported as olefins and dienes will 


cause erratically high results, depend- 
ing on the extent of conjugation. 
Sulfur Compounds, Bromine num- 
bers were determined on several sulfur 
compounds and on several series of 
synthetic samples containing sulfur 
compounds. The results are shown in 
Figure 1 and Table 4, respectively 
The curves in Figure 1, which were 
obtained using 0.1 gram of sulfur 
compound and a back titration of 5 
to 10 ml. (determination of 
reagent by color as specified in the 


excess 


method gives erratic results), indicate 


that for the majority of sulfur com- 
pounds tested the bromine number 
varies directly over a considerable 
range with the amount of bromide- 
bromate reagent added. This variation 
ranges from 20 to 300 percent. Thus, 
within the limits of the procedure, 
varying quantities of bromine absorp- 
tion, amounting in some cases to more 
than 7 atoms per mole of sulfur com- 
pound, may be obtained 

The results in Table 4 show that the 
experimental bromine numbers on the 
mixtures approximately equal those 


TABLE 3 
Olefins by Difference 


PARAPFINS AND 
NAPHTHENES. 
VOLUME, PERCENT 


By Acid 


Semple Namber Absorption 


SHALE-OIL 


By 
Sthea Gel 


Olehas 
Volume 
By By By Percent 
Specihe Aniline Sica 
Dispernea Pom Gel 


AROMATICS, VOLUME PERCENT 


by 
Diflerence? 


NAPHTHAS 


PETROLEUM NAPHTHAS 


aay 


4 


The shale~ 
specific dispersion 


aphthas were « 


2 The olefins were calculated using results for += ns 
Qapers 


ide reagent and an average for aromatics by speri 


fark that accurate refractive index values could not be obtained for the caleulation of 


sod naphtheaes by ateorption in eulfune aerd-pecepborus 


aniline Cowt as inclumon of reeuite by silica gel _a 


course, tend to make the calculated olefine check those directly determined ty shea gel 
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Figure |. Effect of excess reagent on the bromine numbers of sulfur compounds 


from the bromine numbers 
The 


values that are 


sleulated 


of the omponents two experi 


mental much higher 


thar probably result from 


sleulated 
vity of the sulfur compound 


nt. From these results 


luded that the presence 
: sample will 
to be errat 
ntr rduce nm 
These 
conclusio di t those of Lewis 
ind Bradstreet ind that 


the bromine nm ' “ ire 


ition 


with 
they 
ised ertau 
hibited the react 
oletins 

Vitrogen Compounds, A 
that mace 


nducted 


tion similar to 


ompounds was cr 


nitrogen comp yunds pyri 


types ot 
considered to be 


dines and pyrroles 
predominant in shale-oil naphtha.? The 
results given in Table 5 show that the 
bromine numbers of pyrroles are ex- 
tremely high, while those for pyridines 
ire negligible. The bromine numbers 
were only slightly dependent on the 
bromide-bromate 


amount of excess 


reagent. The determination of bromine 
on mixtures of pyrrole with 
diisobutylene or petroleum naphtha 
ndicates that the presence ol pyrroles 
in a sample will introduce an error in 
the olefin content several times the 
yuantity 
Olehr 


f olehns 


of pyrroles present 
Distribution 


from 


The calculation 
bromine number em 
plovs an average molecular weight for 
Kurtz et al 


the olefins have stated 


that this molecular weight may be 
estimated with reasonable accuracy 
for cuts of 25° C, boiling range but 
may be in considerable error for a 
complete gasoline because of unequal 


distribution of the olefins, In order to 


TABLE 5 
Bromine Numbers of Nitrogen Compounds 


Compound Bromine Number 





Pyrrole 
N-Ethy'pyrro'e 

2.5- Dimethy ipyrrole 
Pyridine 
4-Methylpyridine 

2 5-Nony! pyridine 
2,4,6-Trumetbyipyridine 


obtain data on the magnitude of this 
error, each of two petroleum naphthas 
that had shown high results by bro- 
mine number was separated by dis- 
tillation into a number of fractions 
according to the recommendations of 
Kurtz, et al.’* Each fraction, with the 
exception of the first, was analyzed 
for olefin content by the silica-gel 
and bromine-number methods, with 
the results shown in Table 6. The ole- 
fin content from bromine number is 
substantially higher than that from 
silica gel on practically all of the 
fractions, Also differences in results 
by the two methods increase as the 
boiling range of the fraction increases. 
It is evident, therefore, that even 
though the olefins are somewhat con- 
centrated, as expected, in the lower 
portion of the boiling range, this un- 
equal distribution accounts for only 
part of the high results obtained by 
bromine number on these two samples. 

Substitution Reactions, Most of the 
procedures proposed for the determi- 
nation of bromine number have aimed 
at minimizing substitution reactions. 
Obtaining the theoretically correct 
bromine number on several pure ole- 
fins usually has been taken as proof 
that significant substitution has been 
eliminated. However, Lewis and Brad- 
street’? and Jordan®™’ have shown that 
in two of the modifications, the theo- 
retically correct bromine numbers are 
obtained on pure olefins by an em- 
pirical balancing of addition and sub- 
In these cases, sub 


half the 


stitution reactions 
stitution amounted to about 
reaction 

A recent modificatior of the bro- 
mine-number method employs an elec- 
titration to maintain the ex- 


cess bromine in the solution at a mini- 


trometri 


mum. Bromine numbers were obtained 
by this method on six of the samples 
used in this study, On the 
naphthas, the results obtained checked 
those by the Johnson and Clark method 
within experimental error, while on 


shale-oil 


the petroleum naphthas, the electro- 


metric titration gave results that were 
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from | to 5 bromine numbers lower. 
These differences are not large enough 
to affect reached in 
this paper. 


the conclusions 


The possible importance of substi- 
tution reactions in the bromine num- 
ber procedure was investigated using 
the Mclihiney procedure.’ The results 
are shown in Table 7. There are large 
variations in the apparent addition 
numbers by the two methods: but the 
results are usually of the same gen- 
eral magnitude, indicating that the two 
methods used are somewhat compar- 
able. However, correction of the Mc- 
Ilhiney results for substitution, which 
amounts to about one-third of the ap- 
parent addition number, gives results 
much lower than the Johnson and 
Clark values. Conversion of the cor- 
rected values to percent olefins gives 
results up to 20 percent lower than 
those obtained from the nitrogen tet- 
roxide or silica-gel methods. It thus 
appears that substitution reactions 
may be an important factor in the bro- 
mine-number determination and that 
the addition reaction has not gone to 
completion in the MclIlhiney proce- 
dure. It may be concluded that an 
empirical balancing of addition and 
substitution reactions which gives theo- 
retically correct results on pure ole- 
fins may not be applicable to complex 
hydrocarbon mixtures. 


Nitrogen Tetroxide Method 


This method employs a direct volu- 
metric measurement of olefins so their 
concentration and boiling-range dis- 
tribution have little effect on the ac- 
curacy of the determination. Aromatic 


Laboratory retort unit. This adiabotic retort is chiefly used to study heat requirements of oil shole 
retorting 


olefins and dienes are determined as 
olefins by the method 

As there was no information on the 
reactions of sulfur compounds in the 


TABLE 4 
Effect of Sulfur Compounds on the Bromine Number 


Composition of Samole, Weight Percent 


2.8- Dimethyl-5-Thia 


2-Methylthiephene 


1 


2-Methylithephene 


. 
2.9-Damethy! 5 6-Dithiadecane lseamy! Disulfide 


‘ 


Phenyimethanethio! Benzy! Mercapten 


ishing 


mpan, 


Diflerence 


Dusebuty lene 
1 


Dusebaty lene 
1 


Publu 


nitrogen tetroxide method, a number 
of synthetic samples containing vari 
ous types of sulfur compounds mixed 
with different concentrations of cyclo- 
hexene and n-heptane were analyzed 
The results of these 
are given in Table 8, indicate that all 
sulfur compounds studied 
are at least partly removed. Generally, 
the probability of removing all or 
part of the sulfur compounds from a 
mixture containing olefin and sulfur 
compounds appears to be greater, the 
larger the olefin content. 


analyses, which 


types of 


As would be expected from these 
data, nitrogen tetroxide treatment of 
shale-oil naphtha gives an inconsist 
ent reduction in sulfur content of 50 
to 70 percent. However, the absolute 
error generally will be than 3 
percent for shale-oil naphthas, so that 
correction 1s seldom necessary 


less 


Silica-Gel 4dsor ption Vethod 
This 


method also involves direct 
volumetric measurement of olefins, so 
that their relative 
distribution in the boiling range ordi 
narily little effect on the accu- 
racy the olefin content 


5 percent, a 


concentration and 
have 
However. if 


is less than about salis- 


factory olefin plateau is not obtained 


3 














TASLE 6 
Analyses of Fractions from Two Petroleum Gesolines 


OLEFINS FROM OLEFINS FROM 
BROMINE NUMBER SILICA GEL 


Cot Temp. Mei. We. 
Fraction « Percomt of of Bromine Percent of Percentel Perceatel Percent of 
Number [60 mm lig Charge Oke tas Namber Fraction Charge Fractwa Charge 


SAMPLE 1° 


ine 
10.7 
107 5 
vst 
ws 
“4 
62.1 
Kad Port ’ 33.8 


eee Perrnwe 
vuewews& 


a 
. 


SAMPLE 2 


10 
“78 
4653 
v5 3 
1214 
4 
i7 


ee) End Pount 


Total 


Analyses of these fractions were made on the mass spectrometer 
# Mid-botling point of fraction estimated as 218° ( 
+ Thus fraction was taken as « bottoms since very little maternal would have been obtained in fraction 9 


TABLE 7 ence indicate that very little polymeri- 
tect of Substitution Reactions on zation has taken place on the silica gel. 
Bromine Number Also, it has been shown*® that quanti- 
tative recovery of unchanged olefin 
Bromine Bromine Number— Mc lIhuney 
—— may be obtained on passage through 
Jehases Seb ‘ » S . ; 7 
& Clark Apparcat wituhen Addinen silic 4 gel ulfur and nitrogen com- 
pounds that may be present are more 
SHALE-OLL NAPHTHAS strongly adsorbed than the olefins’ so 
they do not interfere. Aromatic olefins 
and dienes also are adsorbed strongly 
so they are classed as aromatics 


Summary 
The olefins in 10 shale-oil naphthas 
and 9 petroleum naphthas were deter 
mined by bromine-number, nitrogen 
tetroxide, and silica-gel methods. The 
last two methods gave comparable re- 
sults, while those by bromine number 
TABLE 8 ranged from 3 to 35 percentage units 
Reaction of Sulfur Compounds in the 
Nitrogen Tetroxide Method for Olefins ym shale-oil naphthas than on petro 
leum naphthas. Determination of the 
Relative Quantity of rlefins by difference indicated that the 

Nelfer Cempound 

Removed by Nitoges ower results as obtained by nitrogen 
Tetresnde, Percent 


higher The dist repancies were greater 


tetroxide and silica gel probably were 
From more accurate than the bromine num 

Miatures 

(Coatarmng ber results 

18 Percent 


Oleba Olea Some variation in results by the 


P methods may be caused by differences 
in classification of such compounds as 


: iromatic olefins and dienes, However. 
the fact that results by the nitrogen 
tetroxide method, which classes any 
molecule containing a double bond as 
in olefin, check those by the silica-gel 
on the adsorptogram, and results are method, which classes aromatic olefins 
not dependable ind dienes as aromatics, indicates that 
Under certain conditions silica gel the quantity of these compounds in 
may tend to cause polymerization of the samples tested is small 
olefins. However, the excellent checks Some of the factors that might be 
shown in Table 2 between the results nvolved in the high results obtained 
by the silica-gel method and by differ y bromine number were investigated 
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The presence of sulfur and nitrogen 
compounds introduces an error sev- 
eral times as large as the quantity 
present, The substantial quantities of 
these compounds found in shale-oil 
naphthas account for the higher re- 
sults obtained on shale-oil naphthas as 
compared to petroleum naphthas. Er- 
rors in estimating the average molecu- 
lar weight used in converting bromine 
number to percent olefins account for 
only a small part of the high results 
obtained by bromine number. Substi- 
tution reactions may play an important 
part in the results obtained by most 
bromine-number procedures. There- 
fore, the use of bromine number as 
a means of estimating olefin content 
is not recommended for shale-oil 
naphthas and should be applied with 
caution to cracked-petroleum naphthas 
unless the olefin content is low or 
characteristics of the sample are 
known. 
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B, RECENT Michigan state legis- 
lation, the powers of the State 
Stream Control Commission have been 
strengthened so as to enforce control 
of stream pollution, Since this refinery 


IN ORDER to prevent any pos- 
sible pollution, and also to con- 
serve potential oil losses, a deci- 
sion was reached in 1946 to 
install an API separator and its 
related equipment. At that time 
two large baffled chambers were 
used as separators to remove the 
oil in the refinery effluent. These 
chambers were effecting a fair 
removal of oil, but they did not 
have sufficient capacity to proc- 
ess the maximum influent flows 
which were experienced during 
storms. The present separator 
system, in addition to the API- 
designed separator, is composed 
of a sewer sump equipped with 
a sediment scraper and an oil 
skimmer, a coalescer designed 
to pretreat the water entering 
the API separator, hay filters to 
obtain further clarification of 
separator effluent, and a storm 
pit for storage of excess storm 
waters. The oil-recovery system 
has performed very satisfactorily, 
from 50 to 70 barrels of oil be- 
ing recovered daily, this without 
the use of chemical emulsion 
breakers 

This discussion was before a 
group session during the 15th 
Mid-Year Meeting of the API's 
Division of Refining early this 
month in Cleveland, Ohio. 
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Figure |}. Refinery Separator System 


Operation of Oil-Water 


Separator at Trenton Plant 


F 


was put onstream in July, 1929, the 
Michigan Stream Control Commission 
has worked with, and has assisted, this 
refinery in the problem of stream pol- 
lution, To date the refinery effluent 
has met the approval of the Michigan 
Stream Control Commission. 

The International Joint Commission 
on Stream Pollution met in Detroit. 
July, 1948 and 1949, and the report 
of these hearings has not as vet been 
received, 

The refinery has a capacity of 28,000 
barrels of crude; and it consists of a 
Houdry combination crude and crack 
ing unit, Polyform unit. Kellogg de 
layed-coking unit, pipe-still unit, so- 
lutizer and doctor-treating plants, a 
boiler house, and a grease and com- 
pounding plant., The refinery and tank 
farm are situated on 160 acres, All 
process water and surface drainage 
flow through the separator. 


Design 

The oil-water separator consists of 
six distinct parts, viz.: 1) preliminary 
sump; 2) coalescer; 3) API separator; 
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4) oil-recovery system; 5) storm pit; 
and, 6) sludge pit, See Figure | for 
simplified flow p rehoan 

In general, the design of the pre- 
liminary sump was patterned after an 
API oil-water separator. The sump 
consists of an inlet distribution section, 
a sludge-removal section with scrapers, 
an oil-separation section, and a dis- 
charge-sump section. Over-all dimen- 
sions of the sump are 40 feet long, 25 
feet wide, and 22 feet deep. However, 
the depth of the water in the oil-separa- 
tion section is only 4 feet. The sump 
was built 22 feet deep because of the 
insufficient slope of the land upon 
which the refinery is located. A large 
steam reciprocating pump (14 x 14 x 
16) transfers the water to the coales- 
cer. This type of pump was used so 
that the water and oil would not be 
emulsified in the pumping operation. 

A coalescer was constructed, and 
was put in service during May, 1949. 
This coalescer is an earth revetment- 
type pit with an inlet spider on the 
bottom, filled with stone and sand; 
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and it has an outlet line at the top. 
The coalescer bed is composed of 12 
inches of 2-inch stone, 6 inches of 1- 
inch stone, and 2 feet of sharp sand 
The capacity of the coales 


2 gpm. per 


(Figure 2) 
cer is 2700 gpm., based on 
square feet of effective coalescer cross 
section area, 

The API publication 
Refinery Wastes. Section | 
Water Containing Oil.” 4rd 
was used to design the API separator 
will not be dis 
because the design 
very the features as 
outlined in the APT publication. Over 

the primary stage 
18 feet wide, and 12 
feet deep. Over-all dimensions of the 
secondary feet 
feet wide, and 14 feet deep 
depth in both stages is 7 


Dis posal of 
Waste 


edition 


features 
detail 
closely 


The design 
‘ ussed in 


follows 


all dimensions of 
are OO feet long, 
stage are 67 long, 18 
The water 
feet. The 
primary-stage settling basin is 43 feet 
and the secondary-stage settling 
feet 
water 


long 
long Design condi 
flow 2500 


basin is 55 
tions ine lude rpm 
separated oil w) API 
70° | 


ecovery 


rravity ofl 
temperature 
The oil lo« al 
and it consists of a 745-square 
(000-barrel in 
feet of 
¥M)-barrel storage 


system is of 
design 
foot heat exchanger, a 
sulated tank 
heating 


tank 


with 352 square 


coils, and a 


Operation of System 

The preliminary sump, in addition 
the effluent 
accomplishes a preliminary oil 
separation. The sludge 
the bottom of the 
removal section is scraped by a flight 


lo receiving sewer also 
and 
sludge which 


setties to sludge 


scraper into two small sumps at one 
\ ree ip 
rocating pump (9x 7x 10) takes suc 
the 


discharges into the sludge pit 


side of the preliminary sump 


tion from two small sumps, and 
OU is 
skimmed periodically from the surface 
of the oil separation section through a 
slotted pipe 
oil-recovery system 


into th 


and is pumped to the 
Water which flows 
disc harge sump sec tion ts 
by large ree 
bottom of 
lix lo ire 


pumper proc ating pumps 


The 
p stor 


into the the coalescer 


pumps bx low 


ind do not cause emul 


because of 


speed pumps 
ton = ftormation EXCESSIVE 


water level in the dis 


ivitatior The 


imp is controlled by the use 
liquid level control 
The liquid 


valve in the 


ir-purge 


yatem pen vessels 


control control 


Norm 
OM) to 
Durin 
reach a 


7) pn 
unit shutdow: 
jue uk of 


storms the flow 


1M te 
and durin 
as high as OOOO to 7000 epm 
that which may he 


API 


water 


through the 


over 


pumped 


separator is pumped 


by two large vertical-type storm pumps 
(total capacity, 5600 gpm.) to a storm 
pit (5,280,000-gallon capacity). The 
capacity of the API separator is 2500 
gpm., so that a total load of 11,100 
gpm. may be handled. To date this 
quantity has not been encountered. 
Water in the storm pit is returned, by 
gravity, to the inlet of the preliminary 
sump during low rates of flow through 
the separator 

Water enters the coalescer through 
a distribution spider on the bottom of 
the pit, and flows upward through the 
bed. The 


1) the rupture of 


stone and sand coalescer 
serves two purposes: 
globs; and, 2) the coalescing of mi 
nute particles of oil into oil particles 
of sufficient size so that separation is 
possible. The water and separated oil 
flow through the outlet pipe located at 
the top of the pi Tests indicate that 
there is a decided improvement in sus- 
ceptibility to separation after the water 
the dif- 


the ulties have been experienced he- 


flows through coalescer. No 
cause of plugging or channeling in the 
coalescer bed, and the bed appears to 
be self-cleaning, The bed will be re 
placed at the end of a year’s operation, 
only, in 
order to determine the condition of the 


for experimental purposes 


has made a defi 
of the 


sand. The coalescer 
nite reduction in the turbidity 


separator effluent 


Skimming of Oil 

Water from the coalescer flows by 
gravity into the API separator, enter 
ing an inlet box through four 12-inch 
baffled pipes. Oil is skimmed from this 
section through a slotted-pipe skim- 
Water then flows through ten 10- 
into the distribution box. 
from the distribution box 
passes downward through baskets of 


mer 
inch 
Overflow 


pipes 


21-inch stacked raschig rings. No dif- 
ficulties have been experienced because 
of plugging of the rings. Inasmuch as 
a coalescer is used to pretreat the wa 
ter to the API separator, raschig rings 
are probably only of minor value in 
coalescence: but 
that the 

prove flow distribution in the settling 
The the 
settling chamber of the primary stage 
of the API 


equipped with a 


obtaining there is 


reason to believe rings im 


chamber water then enters 


which is 
for 


separator 
flight 

sludge removal, and for forcing sepa 
rated oil into the oil-skimmer pipe and 
baffle. Oj§L is 
skimmed about four times a day, and 


raper 


into an oil-retention 
sludge is pumped three times a day 
Very little sludge 
pumping W ater then flows over a wer 
the inlet box of the 
through a distribution box 
chamber, which is equipped 


is removed by each 
into secondary 
stage into 
the settling 
and operated the same as the basin in 
The effluent 


the primary stage flows 


into the outlet chamber, which con- 
tains two hay filters. The hay filters 
are changed once or twice a week, and 
the primary value of hay filters is in 
improving the visual characteristics of 
the effluent. 

Normal operation of the oil-recov- 
ery system is to pump skimmed oil and 
emulsion through the heat exchanger 
into the settling tank. Exhaust steam 
heats the oil and emulsion in the heat 
exchanger to a temperature of 160 to 
190° F., depending on the rate of oil 
flow and the amount of exhaust steam 
available. The temperature of the oil 
in the settling tank is 
maintained at 180 to 200° F., 
exhaust steam. A break 
tained and, periodically, clear water 
is withdrawn through a drain in the 
bottom of the tank. Oil which rises to 
the top of the tank overflows into the 
recovered-oil tank the time 
that oil is skimmed from the separa 
tors, When tank is 
full, the oil is pumped to the refinery 
slop tank for reprocessing, Water and 
the varies 
from a trace to 5 percent, and aver 


and emulsion 
using 


clean is ob- 


during 


the recovered-oil 


sediment of recovered oil 


ages 1.5 percent. The amount of oil 
recovered averages 50 to 70 barrels 
per day, Occasionally a layer of coke 
stabilized emulsion forms in the set 
tling tank, which will not break even 
though the emulsion is heated to 210 
to 212° F indicate that this 
emulsion will not break with the use 
breakers. With 
existing facilities, the emulsion cannot 
into an electrolytic 
crude-desalting unit; therefore, it is 
withdrawn from the tank, 
pumped to the sludge pit. 


Tests 
of chemical-emulsion 
be introduced 


and 1s 


Consolidation of slop oils and emul 
sions has proved of benefit to the oper 
ation of the separator. By 
tion of all slop and emulsion in one 
tank, it was found that the more trou 
blesome oils and emulsions were not 
Inas- 


the collec 


being introduced to the sewers 


much as one man operates the slop- 
collection tank, better control is ob 
tained. The oil is pumped into the 
oil-recovery system for treatment and 
breaking of emulsions, Crude tank bot 
toms have also been disposed of ina 
similar manner 

Sludge removed from the separators 
is pumped to a 300,000-gallon sludge 
pit Solids (clay, silt. and coke) settle 
to the bottom of the put. and water is 
drawn through a swing line into the 
adja ent storm pit, to be returned to 
the preliminary sump as flow condi 


When the sludge 


clam-shell 


tions permit pit was 
full. a 
load the sludge into dump trucks. The 
sludge 
to be filled with waste dirt 
that this 

solution 


crane was used to 


was then dumped into an area 
It should 


be noted process Is not a 


permanent for disposal of 








sludges, as the sludge still contains 
sufficient quantities of oil and water 
to prevent indiscriminate dumping. 
Laboratory tests indicate that it is very 
difficult, even impossible, to break the 
emulsion and obtain a solid satisfac- 
tory for disposal. However, tests have 
indicated that the sludge may be 
broken by the use of a precoat filter if 
it is treated as it is removed from the 
separator. 


Semi-Annual Cleanout 

It has been necessary to shut the en- 
tire separator down about once every 
six months for cleanout and to make 
any necessary repairs, Soil conditions 
at the Trenton refinery cause a large 
amount of fine yellow clay to be 
washed into the sewers during storms 
A portion of the coke produced in 
the Kellogg delayed-coke unit is very 
fine; and, of the part which is un 
avoidably washed into the sewers, 60 
percent will pass a 200-mesh 
Over a period of time silt and coke 
settle in those sections of the separator 
which are not provided with flight 
scrapers or other means of sludge re- 
moval. Repairs to equipment have all 
been minor. 


screen. 


Factors Affecting Operation of 
Separators 

In all probability the type of oil in 
the influent is the most important fac- 
tor in the removal of oil by gravity- 
type separators. No difficulty is expe- 
rienced in separating light 
cause the the difference in 
gravity between the oil and water, the 


oils: be- 


greater 


greater is the ease of separation Emul 
(milk 


emulsions) will not separate, because 


sions of the oil-in-water type 


the emulsion is essen- 
Emulsions of the 
characteris- 
some being very light, and others 


the gravity of 
tially that of 
water-in-oil 


water 
type vary in 
tics 
approaching the density of water. This 


variance is due to the amount and type 
of oil in the emulsion, and to the con- 
ditions under which the emulsion is 
formed. Heavy oils have been encoun- 
tered in the refinery ranging in grav- 
ity from 3 to 22° API, and some emul- 
sions have gravities as low as | to 
2° API. 

There are two main sources of 
sludge: clay silt, and coke, The silt 
and coke absorb oil in the sewers, and 
in some cases the individual particle 
has an apparent density approximat- 
ing that of water, and, therefore, will 
not settle out in the separator, Also, 
fine solids tend to stabilize emulsions. 

Certain chemical solutions, such as 
concentrated caustic, will stabilize 
emulsions. Untreated sewage will carry 
oil through a separator, whereas treated 
sewage will not. However, at this re- 
finery such solutions are not discharged 
into the separator system. 


Changes in Refinery Operations 

An educational program was 
ducted in conjunction with the Refinery 
Conservation Committee to reduce the 
amount of oil and water which enters 
the separator. At one time this pro- 
gram reduced the normal water flow 
from 1300 to 800 gpm., and recovered 
oil from 110 to 80 barrels per day. A 
study was made of the sources of oil 


con 


entering the sewers, and in this study 


appropriate operators were given 
training in the 


equipment to reduce the amount of oil 


proper operation of 
entering the sewers 

At the Kellogg coke unit, during the 
drum-switching and watering-down pe 
riod, a large quantity of emulsion was 
formed due to the quenching of drum 
vapors with water in a blowdown 
stack. Water, oil, and emulsion were 
collected in a blowdown pit and, due 
to the size of the pit, it was necessary 
to draw off water each day. The water 


drawn off was a “milk” water emul 


sion and, therefore, could not be han- 
dled efficiently in the separator. A 
system was devised whereby blow- 
down-pit water is recycled to quench 
the vapors, thereby reducing the 
amount of “milk” water which enters 
the separator. 

Periodically an extremely heavy oil 
(gravity, 1° to 5° API) would collect 
in the bottom of the blowdown pit. 
This oil is pumped to a collection 
tank, and is mixed with other lighter 
recovered oils for rerunning. 

Higher retaining walls around the 
coke drums were built in order to con- 
fine the coke and water in a small 
area, so that coke fines would not be 
washed into nearby sewers, Also, a 
special sewer and sump were installed 
at the Hydrobin area in order to pre- 
vent the coke and water spillage from 
entering the refinery sewer system. 
Coke-cutting crews were given addi- 
tional instruction in the operation of 
the coke-cutting hydraulic system, so 
that water would not be dumped into 
the sewers at various times during the 
cutting operation 


Conclusion 

the API separator was in- 
stalled in 1946, the quality of the ef- 
fluent has been improved, In a survey 
made in 1949, the Michigan Stream 
Control Commission the rating 
of control as “adequate” for the refin 


Since 


gave 
ery effluent. However, after thorough 
studies of the present separator and of 
the factors affecting separation of oil 
and waste water, we feel that further 
improvement in the separator effluent 
can be made, This can be achieved by 
improving the quality of the influent 
to the separator. Therefore, plans are 
being made to install auxiliary separa 
tors at the units in order to remove 
those oils which are difficult to sepa 
rate 
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COMPARED Approx Weight in Expan- Thermal | Specific 
METALS melting pounds Weight ston conductiv- heat 
4 a pt. °F .| per cu. ft. ratio** Ratio** ity ratie** ratio** 


Magnesium * 1204 109 1.00 “1.00 1.00 “1.00 — 


Beryllium * 2345 14 1.05 0.46 1.00 “2.10 
1.40 0.86 


Aluminum ® : ~ 3215 098 170 1.56 0.92. 
TITANIUM* 3300 284 2.60 0.33 0.19 0.50 


ZIRCONIUM* 3200 . 398 3.65 0.19 | 0.05 0.26 


Plain high chromium stainless steels| 2750 : 4.45 0.42 0.26 0.43 
Plain carbon and low alloy steels 2700 490 , 
Austenitic stainless steels 2600 ‘ 300 “4.58 0.67 0.17 0.47 
; 560 


4.50 0.46 0.51 0.43 


+ 





“$5.13 0.50 0.58 0.42 — 


5 


Copper* 560 5.14 | 0.63 2.50 0.37 


MOLYBDENUM* . 650 6.00 0.19 0.92 0.24 
9.70 0.25 0.34 0.14 | 





Tantalum* 























Nickel* 


- rey ; aan 
Commercially pure metals. **Approximate ratio (near 70°F) Magnesum = 1. 
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fabrication prob 


present any unusual 


And Zi ni lems. Corrosion resistance is excellent, 
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less steels, which makes titanium a 
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applications. Titanium development is 


ise of superior strength at tempera producing mpany has announced the 


ry’ 

Das mmercially available mater mercially,’ is particularly noteworthy be proceeding rapidly and one large metal 
are ft 

availability’ of limited quantities of ti 


wot always adequate 
high temperature rr ! tures above 1900° F. as compared wit! 
tions which are e best present-day metals, and for its tanium in sheet and other torms 
la log c igh modulus of elasticity. It is 
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1 ‘ urn ' r " ] ( > ll ' ’ 
mm . rable properties will ‘ Zirconium development appears to be 


n the deve 
lybdenum, titar 
before neg The incr , in its early stages and while the metal 
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imited quantities $$ f high molybdenum a it is not being produced in commercial 
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New Joint-Operation 
Gasoline Plant Opened 


Near Levelland 


In Hockley County, Texas 


McCOLLUM 








THE LEVELLAND gasoline 
plant, which recently went into 
operation in West Texas, is an 
outstanding example of gas con- 
servation. Ten companies and 
two individuals are joint owners 
of the plant. They are Stanolind 
Oil and Gas Company, The 
Texas Company, Magnolia Pe- 
troleum Company, Mid-Conti- 
nent Petroleum Corporation, 
Tide Water Associated Oil Com- 
pany, The Superior Oil Com- 
pany, Sun Oil Company, Kewa- 
nee Oil Company, Skelly Oil 
Company, Maracaibo Oil Explo- 
ration, Roy O. Cobb and Ed H. 
Watson. Stanolind is the plant 
operator. 

The Levelland field, discov- 
ered in 1945 by The Texas Com- 
pany, is located in the west cen- 
tral part of Hockley County, 
Texas, immediately northeast of 
the Slaughter field. Cumulative 
oil production to date is approxi- 
mately 23,400,000 barrels. Level- 
land crude is black, sour, and 
has an Api gravity of 31 








May, 1950 


boon ATIVE plans were made dur- 
ing 1947 for installing a natural gas- 
oline plant to serve Levelland field; 
rapid development caused 
numerous changes in the areal extent 


but since 


of the field, final plans were not 
crystallized until February, 1949. In 
order to eliminate flaring of gas as 
soon as possible, the plant was con- 
structed in two phases. The initial 
phase consisted of installing facilities 
for gathering, compressing, and sweet 
ening gas for sale to El Paso Natural 
Gas Company, Plant construction was 
started on April 4, 2949, the initial 
phase completed on November 11, 
1949. and specification products were 
produced on January 11, 1950, The 
Levelland gasoline plant is located 
adjacent to the Santa Fe railroad 
about three miles west of the town 
of Levelland. 

The plant is designed to process 40 
million standard cubic feet daily 
When processing this volume of gas 
having the composition shown in Table 
A, design daily recovery of liquid 
products is approximately 30,000 gal- 
lons of propane, 40,000 gallons of 
butane, and 60,000 gallons of debu- 
tanized gasoline. 


A Gulf Publishing Company Publication 


Propane Storage Tonks at Levelland, Texos, 

Gasoline Plant. This plant is being operated 

for its 11 owners by Stanolind Oi! and Gas 
Company 


The plant employs a conventional 
process cycle, except that it uses only 
one absorber. All of the plant vent 
gas is recompressed in the third stage 
compressors and recycled to the ab- 
sorber. This cycle was selected in 
order to reduce plant utilities to a 
minimum and to deliver all high BTL 
flash vapors to sales. The high nitro- 
gen content of the inlet gas makes 
this latter requirement necessary in 
order to meet sales gas specifications. 


Field System 


The field gas gathering system is 
designed to collect gas from field sep- 
arators operating at 10 psig., and de- 
liver it to the gasoline plant at a 
pressure slightly above atmospheric. 
The plant gathering system extends 
from the town of Levelland westward 
for about 16 miles to the town of 
Whiteface. It consists of five main 
lines with branch lines connecting the 
well batteries. No residue return sys- 
tem is provided since most operators 
utilize electric power for pumping. 


Gas Handling Facilities 
Figure | presents a flow diagram of 
the gas handling facilities, which are 
comprised of the field gas compres- 
sors, the H,S removal system, and the 

residue gas dehydration system, 
The plant field gas compressors 
(Figure 1) consist of nine 1200-hp. 
(sea level rating) V-12 four-cycle gas- 


TABLE A 
Design Gas Composition 


COMPONENT 


a avers Sulficd« 
‘arbon Dioxidr 


erence 
Heptanre and Heavier 


100.00 
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Figure |. Gos-Handling 


Facilities ot Levelland, 
Texas, Gasoline Plant 
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enuine driven units designed to corn 
press approximately W million cubs 
feet per day from 15.0 7 


psia ind to compress ipproximately 
t million cubic feet per day of cy le 
198 to 713 bact 


machine is equipped with three stage 


vapors trom psia 
rf compression 

bie ld gas 
)-foot 
this 


enters the plant through a 
horizontal scrubber 
flows to the 
header 

itmospheri« pressure 
ssed throu 
ipproximately 190) psig The «« 


l2-foot x 
(ras from scrubber 
ompressor first-stage suction 
i essentially 
and is compre h two s 
dischar rt is ! 

“ar il ber belo 


removal 


pia, to i135 


heat exchangers, pre viously mentioned, 
ind is then pumped through a cooler 
of the 


Sweet gas 


to the top contacting towers 


from the amine contact 


tower flows through a_ residue 
crubber and joins the recycle Vapors 
it the inlet of the 


pression where it is compressed trom 


third stage of com 
ipproximately 185 psig. to the ab 
sorber operating pressure of 700 psig 
The third-stage discharge gas is cooled 
ind passed through a scrubber before 
entering the absorber. Condensate from 
the third-stage 
with the 


the acid 


scrubber is combined 


sweetened condensate from 


gas removal system and 
flashed. Vapors from this flash are re 
eveled to the third-stage 


tio ind the 


compressor 
‘ ondensate flows to 


high-pressure still condenser. Resi 


TAME 1 
Levelland Tower Schedule 


Norma 


RVict 


due gas from the absorber is dried in 
solid dehydrators to 


meet sales gas specifications, All resi 


desiccant type 


due not used for plant fuel is sold 


Distillation and Fractionation 
System 

Figure 2 is a flow diagram of dis 
tillation and fractionation systems. A 
two-still system was selected for the 
plant to reduce stripping steam re 
quirements Sufficient stripping is a¢ 
complished in the high-pressure still 
total 


low-pressure still 


to permit condensation of the 


overhead. Design 
lean oil circulation of the absorber is 
278 gpm. for a 40 million scfd. proc 
essing rate 

Rich oil base of the ab 
sorber flows to a vent tank from whicl 
flashed to the 
suction of the third-stage compressor 
The rich oil from this tank is heated 
to 325° F. by with hot 
lean oil from the low-pressure still 
tank The 
tank enters the 
still on the third 
The hot 
direct’ fired 
where if is he ated to 10 I 


the high 


tray 


from the 


Vapors are re turned 


heat exchange 
and flows to a second ven 
hot Vapors trom this 
high-pressure tray 
above the feed tray rich oil 


tiows through a heater 
and enters 
still on the twelfth 
through 


of the still coun 


pressure 
Rich oil passes down 
the stripping sectior 
tercurrent to steam which is introduced 
to the bottom of the 
rate of 


vapors from the feed ind 


still at a design 


I | ashe d 
str i} ped 


7 pounds per hour 








vapors enter the upper section of the 
still, where vaporized lean oil is 
washed back by reflux returned to the 
top tray at a design rate of 39 gpm. 

Partially stripped rich oil enters the 
low-pressure still in the twelfth tray 
and is completely stripped by steam 
entering the bottom of the tower at a 
design rate of 1875 pounds per hour. 
Prior to entering this still, all strip- 
ping steam passes through the oil re- 
claimer small side-stream 
of lean oil is steam-distilled to elimi- 
nate high-boiling Reboiler 
heat for the oil reclaimer is supplied 
by a portion of the still feed. Lean oil 
from the low-pressure still, following 
heat-exchange with rich oil feed to the 


wherein a 


materials 


high-pressure still, is cooled, and cir- 
culated over the absorber 


Flashed 
gether with stripped 


the feed, to- 
vapors, 


vapors from 
pass 
through the upper section of the still 
countercurrent to reflux, which is re- 
turned to the top tray at a design rate 
of 44 gpm Overhead vapors from the 
low-pressure still are totally condensed, 
and the overhead make from the still 
is pumped to the inlet of the high- 
pressure still 
it joins the overhead vapors from the 
still this 
denser the raw-make stream, consisting 


reflux condenser where 


high pressure i rom con- 
of high-pressure and low-pressure still 
overhead products and condensate 
from the condensate flash tank. 
to the feed tank 


flows 


de-ethanizer where 


Stanolind worker at Levelland gasoline piont 
opens the feed woter valve on a boiler 


noncondensed vapors are separated 
and the 
third-stage compressor. 

The raw-make stream is heat 
changed with the depropanizer bottoms 
and then preheated with steam to 195 

before entering the de-ethanizer. 
Non-condensable overhead vapors are 
to the suction of the third- 
stage compressor. De-ethanizer bot- 
toms flow to the depropanizer where 
commercial propane is produced over- 
head and sent to the propane treating 
unit, Depropanizer bottoms, follow- 
ing heat exchange with the de-ethanizer 
feed. are cooled and sent to the mer- 
captan After treat- 
ment, the depropanized liquid is heat- 
exchanged with the natural 
product and preheated with steam to 
190° F. before entering the debutan- 
izer. Commercial butane is produced 
overhead from this column and flows 
through a product cooler to storage. 
Natural gasoline is produced as bot 
tom product, and after heat-exchange 
with the debutanizer feed, flows 
through a cooler to the copper chlo- 
ride treaters 


returned to the suction of 


ex- 


recy¢ led 


removal system 


gasoline 


Product Treating Facilities 
Figure 3 presents flow diagrams of 
the product treating facilities, which 


are comprised of the mercaptan re- 


ay ae (| 
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moval system, the treating 
system, and a copper chloride treater. 

The high mercaptan sulfur content 
of the Levelland Field makes it 
impractical to treat the gasoline in a 


propane 


gas 
conventional  stationary-bed 
chloride treater without pretreatment 
to reduce the mercaptan content. In 
the Levelland plant, a regenerative 
caustic wash serves this purpose. The 
depropanizer bottoms pass upward 
through a packed with 
Raschig rings, countercurrent to a 10.0 
sodium hydroxide 


contactor 


per cent solution, 
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Figure. 2. Distillation and 
Fractionation System at the 
Levelland Gasoline Plont 
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Figure 3. Flow Chort of 

Product Treating, Gaso- 

line Plant at Levelland, 

Texas, Opened late in 
April 
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which is circulated at a design rate of 
104 


duces the mercaptan sulfur content of 


gpm. This caustic circulation re 


the depropanizer bottoms to a point 


where it can be satisfactorily treated 


in fixed-bed copper chloride treaters 
bottom of the 


Spent caustic from the 


contactor is regenerated by steam 
stripping in a tower packed with Ras 
The from the 


caustic regenerator 


chig rings overhead 
consisting of steam 
and mercaptans, flows to a disposal 
stack. From the caustic contactor, de 
propanizer bottoms flow to a settler 
and thence through sand filters for re 
moval of entrained caustic solution 
before entering the debutanizer 
Cooled gasoline product from the 
debutanizer flows through 
hed chloride 
erating in parallel 


remaining mercaptan sulfur content of 


two fixed 


copper contactors op 
before going to 


storage treatment converts the 


the gasoline to odorless and non 
disulfides 


Commercial propane overhead from 


COTTOSIVE 
the depropanizer is Cauatic washed 
to remove traces of sulfur compounds 
passed throu 1s sand hiter to remove 


entrained aust solution dried in 


solid desiccar 


storage 


t-tvpe driers. and run to 


Storage and Loading Facilities 


e has been installed 


Product stora 
for approximately hve davs’ produc 


tion when processing 40 million cubic 
feet per There are twelve 715- 
barrel capacity storage tanks, four each 
for gasoline, butanes, and propane. A 
100-barrel elevated tank is provided 
water storage. 


day 


for domestic treated 
and storage is also provided for 250 
barrels of domestic raw water and 10.- 
000 barrels of plant well water. Other 
storage is provided for absorption oil, 
caustic solution, amine, and lube oil. 
Truck and railway loading facilities 


are provided at the plant site 
Utilities 


Steam and water 


held to 


stil] system; 2) minimizing absorption 


requirements are 
a minimum by: |} using a two- 
oil circulation through elimination of 


reabsorber: and, 3) utilizing air-fin 
coolers for engine jacket water service 

Precess cooling water is circulated 
rate of 400 2-cell 


induced draft Under de- 


at the gpm over a 
cooling tower 
sign conditions, cold water is pumped 
from the basin at 78° F. and returned 
to the top of the tower at approxi 
109° «FF. About 3000 


water, previously 


mately gpm of 
05 F 
various cooling services 
through the 
amine re-activator 


used for 
is circulated 
still 


‘ ondenset 


low pressure con 
de nser 
und engine lube oil coolers 


Raw water is supplied to the plant 


* * * 


by one 75-gpm. and two 150-gpm. 
wells located adjacent to the plant 
fence. 

Electric power is furnished by three 
250 kw., 440-volt, three phase gen- 
erators, 370) bhp. 
l-cycle gas 


driven by a 
rate) 


each 
(nominal sea-level 
engine. 

Steam is supplied at 275 psig. by 
three package-type 3-drum boilers. All 
boilers are normally fired, but two 
boilers can handle the plant load of 
approximately 25,000 pounds per 
hour, for a short period of time. High 
pressure steam is used for prime 
movers, for stripping steam in the 
high-pressure still, and for regenera 
tion of driers. All other process heat 
is supplied with exhaust steam, which 
is furnished turbine 
driving the lean oil pump 


mainly by the 


Buildings 


There are a total of eight buildings 
in the plant area. These include a 30 
a 50 
x 90-foot shop and warehouse; a 40 x 
80 foot 
erator’s shelter 


x 312-foot compressor building; 
generator building; an op- 
garage building, fire 


pump house, hose cart house, and 
water treating building. Pumps are not 
housed, but are placed adjacent to the 
All buildings are of 


with and 
iron 


facility they serve 


truss-type construction roof 


walls of galvanized corrugated 








Figure |. Catalytic crock- 
ing units such as the one 
shown here generate large 
quontities of high pres- 
sure-high temperature by- 
product steam. Consider- 
able savings in refinery 
power plant costs can be 
made when this steom is 
used in a well-balanced 
power-process cycle 
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| HE discussions in the first two parts 
of this series emphasized the economic 
importance of refinery power plants 


and the power-process balance. Attain- 
ing low cost production is a function 
of both design and operation, but the 
initial step toward savings must be 
taken and carried through in refinery 
design. Economical utilization of waste 
heat in hot oil streams, flve gases, and 
some overhead vapors present many 
opportunities for refinery designers to 
reduce initial costs of steam generating 
equipment and annual operating costs. 
Power generation, the driving of 
pumps, blowers, fans and other auxil- 
iary equipment by natural gas expan- 
sion turbines or combustion gas tur- 
bines present many other chances for 
savings in initial and operating costs 
When the proper balance between pro- 
duction and power generation is ob- 
tained, operating costs will indicate 
the advantages of good design. 
Refinery use of waste heat equip- 
ment has grown with the number of 
1950 


Vay 


ociates 


HICKS 
New York 


operations performed. Today waste 
heat is hunted down, trapped, and 
made to do work. Generation of steam 
at 450 psi., 450° F. with waste heat is 
now common practice in catalytic 
cracking units. This pressure and tem 
perature is almost double that of the 
steam produced by older refinery 
power plants. Tube still flue gases with 
temperatures of about 1100° F, now 
generate from about 5000 to 70,000 
pounds per hour of 450 psi. steam in 
and 


boilers 


HEAT 


f steam from process 


WASTE 
generation 
pe rations are dise ussed in this 
the final installment of Mr. Hicks’ 
The first two parts 
1949 and 
with the 


»f refinery 


current series 
(I Jece mber 

1950) dealt 
importance 
plants and the power-process bal 
Design, it is emphasized is 


January 
economu 


pou er 


ance 
where low cost production starts 
and it is this phase that is given 


further attention in Part Ill 
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specially designed waste heat boilers. 
Oil heated steam generating units which 
replace conventional water cooling 
equipment will generate 5000 or more 
pounds of steam per hour at pressures 
of about 150 psi. Each of these units, 
however, must be applied with the 
power plant heat balance in mind be- 
cause erroneous application can be ex- 
tremely wasteful. 

Flue gases from regenerators in cata- 
lytic cracking units pass through a 
cyclone separator before leaving at 
high temperature, Heavy catalyst par- 
ticles are removed from the gases and 
they pass to the regenerator exit line. 
This line conducts them to the flue gas 
cooler where waste heat is recovered 
by generating high pressure steam from 
water fed to the cooler, Low-tempera- 
ture flue gases then pass through an 
electrostatic precipitator where fine 
catalyst particles are removed. Cata- 
lytic units generate 20,000 to 60,000 
pounds per hour of 450 psi. by-product 
steam; the lower capacity is for a 10,- 
000-barrel-per-day unit and the higher 
for a 15,000-barrel-per-day unit. Use 
of this steam is at 
the designer. 

It should be recalled that high- 
pressure steam is excellent for process 
As a result it is often 
possible to improve the power-process 


the discretion of 


heating uses. 


balance by use of by-product steam for 
process heating instead of power plant 
steam. This follows from the fact that 
every extra pound of power plant steam 
requires more boiler capacity, piping, 
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insulation, fuel, and controls, which 
means a larger initial investment and 
higher operating and maintenance 
Extensive of by-product 
steam for process reduces initial power 


equipment costs and improves plant 


costs. use 


economy 

Waste heat boilers using tube still 
flue gases are of various types, depend- 
ing to a great extent upon the oil heater 
design type waste heat 
boilers remove heat from heater 
flue gases after the gases have passed 
the radiant-heat tube With 
this arrangement the oil stream receives 
a major portion of the heat generated 
in the heater. The remaining heat 
which would be discharged to the at 
mosphere is absorbed by the feedwater 
One typical arrangement of a convec 
tion type waste heat boiler is shown 
in Figure 2A. By using a pump to pro 
duce circulation through the conve« 
tion heater coil, the steam generating 


Convection 
oil 


section 


capacity is increased considerably. 
Hooking one or more exchanger type 
generators to the boiler drum further 
increases generating capacity. 

Separate waste heat boilers, Figure 
2B, are equipped with an induced draft 
fan which draws the flue gases from 
the bottom of the oil heater. They pass 
over the boiler tubes and are dis- 
charged to the stack. A by-pass damper 
permits shutting down the boiler when- 
ever necessary and an auxiliary burner 
permits steam generation during heater 
shutdown or periods of small flue gas 
flow. 

Good application of waste heat boil- 
ers requires some study. For instance, 
during shutdown of an oil heater fitted 
with a convection type waste heat 
boiler, steam generating capacity is 
lost. This reduction in steam flow might 
seriously affect production in another 
part of the plant. By locating a power 
plant process header nearby, a tem- 


Figure 2. Diagrams showing typical waste heat boilers used in conjunction with oil heaters 
A) Convection type steam generotor utilizes heat in flue gases which would be wasted to 


atmosphere 


B) Separate waste heat boiler is equipped with an induced draft fon to draw high 


temperature flue gases over the heating surfaces 
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porary steam supply can be obtained. 
Alternatively, steam produced by other 
waste heat boilers can be used if proper 
outlets are fitted in the piping. 

Hot oil and reflux heated steam gen- 
erators decrease initial boiler, cooling 
water system, and fuel system invest- 
ments. Process equipment in- 
crease somewhat but the lowered power 
plant and cooling system investment 
and operating costs frequently make 
hot oil heaters feasible. They are espe- 
cially applicable in vacuum distilla- 
tion and cracking installations. In 
many cases these steam generators are 
limited as to capacity and pressure, 
but these characteristics do not often 
hinder use, There are so many opera- 
tions to which low pressure steam can 
be applied that there is seldom a refin- 
ery where hot oil or reflux heaters are 
not economically justifiable 


costs 


steam in 


Waste heat generation of 
the American application of the 
Fischer-Tropsch process for synthetic 
gasoline manufacture is an excellent 
example of how refiners have tried to 
improve the balance 
The waste heat boiler, besides generat- 


power- proc ess 


ing steam, acts as a cooler of the syn- 
thesis gas. Sythesis reactors can gener 
ate about 350,000 pounds per hour of 
650-psi, steam when producing L000 
barrels per day of synthetic oil. Ap 
proximately two-thirds of the process 
steam requirements of synthetic gaso 
line plants can be supplied by waste 
Superheating is re 
quired after the heat 
boiler and this is accomplished in an 


heat generation 


leaving waste 


independently vas fired unit 


Gas Turbines 

Refiners made the earliest commer 
cial applications of gas turbines in the 
United States. Houdry fixed-bed cata 
lytic units use gas turbines in all instal 
lations. By compressing 60,000 or more 
cubic feet per minute of air in gas tur- 
driven axial-flow 
considerable power savings are made 
Use of these turbines permits reduction 
of power plant equipment and operat 
Allowable inlet gas ter pera 

steadily BOO to 
heing common practice today 


bine compressors, 


ing costs 

tures have increased 
950° F 
The horsepower ratings of these units 
vary from about 5000 to 6000 hp, with 
air discharge pressures ot approx 
mately 50 psi. More extensive applica 
tions are dependent upon development 
of better high alloys. 
When materials 
able will be 

to find for gas 
various production operations and for 


temperature 
hecome avail- 
the first 
turbines in 


these 
refiners among 
new uses 


driving auxiliary 


Natural gas 
uses in oil and gas fields 


high effi 


equipment 
expansion turbines are 
finding more 


ind refineries. Low first cost 








ciencies, and lack of fire hazards make 
these units ideal for the refining indus- 
try. Also, the gas exhausted from the 
turbine has undergone no chemical 
change and is still suitable for use in 
process operations or as boiler fuel. 
As a result natural gas expansion tur- 
bines are now often used in place of 
reciprocating engines or electric motor 
Obtainable from several manu- 
should 
establishing a 
they 


drives 
j these units receive 
thought when 
power process balance 
will often supply much needed power 


without expensive alteration of exist 


facturers 
careful 
because 


ing steam power fac ilities. 

Power is produced from natural gas 
turbines by any of the 
commoner gases through a unit similar 
to a standard single stage steam tur- 
bine. There are only a few slight differ- 


expansion of 


ences between the usual single stage 
steam turbine and the natural gas ex- 
turbine 


sour gases, special blade, rotor and 


pansion Except when using 
casing materials are unnecessary. Even 
when using sour gas, a standard unit 
may prove satisfactory provided that 
usual operating conditions of the tur- 
bine prevent 
moisture exhaust 
temperatures should be avoided in ap 
plication of these turbines, the mini 
mum allowable value being about 40 
F. When exhaust temperatures fall be- 
low about 40° F., preheating of the gas 
prior to inlet is necessary. Natural gas 
fired superheaters, steam jacketed inlet 


exe eeded To 
low 


are not 
condensation, 


or heat exchangers can be used 
Leak 
age past shaft sealing glands, a poten 
tial fire hazard, should be provided for 


by use of a jet exhauster connected to 


lines 


to prod ice the desired preheat 


the glands or use of grease-sealed 


lands 


General Design Notes 
Ideally the refinery designer should 
ave a broad spe ialized knowledge of 
both power plant design and process 
system design. Actually these qualities 
ire seldom found in one man because 
the necessary educational background 
and design experience require almost a 
lifetime to obtain. As a result it is com 
find two men, 
and the ther 
charge of larger refinery 
If the “t 


understanding 


one a 


mor to process 


designer a power plant 
desiener, u 


building 


pow 


programs men 
ood general 
of each other's problems, an efficient 
easily operated, and well planned plant 
can be erected. Low cost production ol 
quality products, the ultimate aim of 
obtained only when 
thor 


with 


all good design. is 


refinery process operations are 


ughly analyzed in conjunction 


various power! plant schemes, By cut 


and try methods the best power-process 


lance can be secured and efficiency 
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mpany 


mpany 


Figure 3. Close-up view of valves and governing mechanism on a modern turbine-generator set 
in a refinery power plant. Units such as these produce low cost power necessary for today's high 
refinery outputs 


built into the refinery as a whole 

Basically a good power-process bal 
ance involves |) prevention of waste of 
power plant generated steam, 2) use 
of low pressure steam where it is most 
effective, and 3) use of high tempera 
ture and high-pressure steam in boilers 
and main turbines 

The simplest way to prevent waste 
of power plant generated steam is to 
pound of it for 


use every process 


However, this is not always possible 
because process outputs vary from day 
to day and vear to year, as do electrical 
requirements. The problem then be 
comes one of supplying steam as 
supplying 
the required electrical power. To date 
the best method of furnishing these two 


without waste is by 


needed and at the same time 


streams of energy 
use of high-pressure turbine generators 


When 


turbine exhaust 


exhausting to mains 


loads 


quantities some form of pressure reduc 


pro rss 
process exceed 
tion which performs useful work be 
tween the high and low pressure mains 
is best for over-all plant economy 
Steam pressures and temperatures 
always affect plant oper 
High 


steam pressures and temperatures for 


high or low 


ating economy in some way 


turbine enerators are synonymous 


with economy. They may not, however 
be economical for certain process oper 


high 


It is usually 


ations where only moderately 


temperatures are needed 
better 
pressure-high temperature steam 
efficient 
required 
tempera- 
pressure 


economy to expand the high 
few stages of an 
then bleed the 
approximate 
low 


through a 
turbine and 
amount at the 
Likewise 


ture needed 


steam for heating operations, obtained 


Publ 


by simple pressure-temperature reduc 

tion from high pressure mains, is often 
wasteful of energy because it by-passes 
a power producing unit, A better ar- 
rangement utilizes most of the heat in 
the high pressure steam for some power 
plant service and then exhausts it at the 
For 


instance, high pressure-high tempera 


required pressure to the refinery 


ture steam, needed for process work at 
low pressure, can be passed through 
a feedwater heater, re« iprocating 
pump, or auxiliary turbine before en 
tering the process main. In many cases 
use of a feedwater heater for the 
pressure-temperature reduction is bet 
ter than a pump or auxiliary turbine 
because the heater operates constantly 
Pumps and auxiliary turbines are often 
idle when low pressure process steam 
is needed 

rhere are those who rigidly adhere 
to the old that the 


power plant is always of secondary 


notion refinery 
importance because “fuel is cheap, free 
in fact, and that 
ducing petroleum not electricity 


10t only were pro 


True, the function of a refinery, natu 
ral gasoline plant, or petrochemica! 
production of a certain 
But kilowatt 


and pound of steam used in producing 


plant is the 


commodity every hour 
this commodity is reflected in the final 


cost per unit quantity. Since low cost 
production is the aim of all plants, the 
importance of an efficient power plant 
cannot be ignored, regardless of fuel 
That is 


are now using the most efficient power 


costs why American refiners 


plants obtainable in conjunction with 
the best production methods available 
(End of Part Ill 


and series.) 
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bronze plates or rollers are used to de- 
crease these forces, 

To prevent localized failures all pos- 
sible weak points of connecting piping, 
equipment, and structures must be 
carefully analyzed, and properly rein- 


EXPANSION JOINTS 
And Their Application 


FIGURE 2 
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A ORDER to minimize or eliminate 
destructive forces from thermal expan 
sion of piping, three procedures are 
followed, The first, that of “non-resist 
ance,” in which the major equipment 
is displaced bodily by specially de 
signed rigid piping through the full 


by flexure of interconnecting piping, 
or by expansion joints. The third, is 
a special case, involving combination 
of the above two. 

There are certain disadvantages as- 
sociated with the first method of ab- 


sorbing expansions. Forces necessary 



































to displace heavy process equipment 
may be too large for other equipment 
Lubricated 


amount of expansion The second pro 
cedure assumes process equipment sta 
to resist 


tionary and expansions are absorbed or structures 


THERMAL EXPANSIONS in refinery piping are most often accom- 
modated by means of the inherent flexibility of the piping layout 
Where sufficient room is available the necessary expansion can 
often be provided at low pipe-material stresses and without any 
serious complexities of process equipment layout. Often, however, 
there is just not enough room for the convenient use of piping 
layout and pipe bends as a meons for providing expansion require- 
ments. In such cases especially designed expansion joints of either 
pocked or bellows type are often used to good advantage. The 
bellows type enjoys freedom from packing renewal and leakage 
problems. Earlier articles have treated the use pipe bend type 
expansion joints in process plont applications. This article deals 
with the use of the bellows type joints and should provide useful 
information for engineers concerned with plant piping systems 
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forced. Some types of equipment when 
displaced may aggravate vibration con- 
ditions, the field correction of which 
may be difficult 

It is 


various 


possible at times to connect 
process equipment together 
and decrease expansions considerably 
Illustrations are taken from actual oil 
refinery follows: at 
taching stripping columns to reactors, 


installations as 


direct fired air heaters to regenerators, 


reactors to regenerators, reboilers to 


pressure columns. In power plants, 


condensers are frequently attached to 
turbo generators. (See Figure 1.) 
Considerable economies are possible 
through direct connection ol process 
equipment. Structural towers, founda- 


tions, and interconnecting expansion 


joints are eliminated. Connecting pip 
ing 1s simplified since large tri-axial 
May 
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FIGURE 3 


loca- 
tion of equipment are practically elim 
inated, 

Such arrangements of directly con- 
necting and supporting 
equipment from another. requires care- 
ful and thorough stress analyses of 
all critical points. Careful proportion- 
ing of 
tached to thin walled process equip 
ment is absolutely essential. Due con- 
siderations 


expansions due to elevation and 


one process 


necessary reinforcing ribs at- 


must be given to creep 
elevated temperatures 


Equally important is the necessity of 


stresses at 


properly insulating external reinfor« 
ing rings in order to keep stresses due 
to temperature difference as low as 
possible 
Stationary Equipment 
In the second method of absorbing 


expansions, process equipment is sta 


mpany F 


tionary, and expansions between them 
are absorbed by flexure of intercon- 
necting piping. If piping runs are 
straight, expansion joints are intro- 
duced into the line to absorb expan- 
sions 

and moments in 
nected piping can be determined by 
moment areas, least work, or through 
the use of column analogy 


Forces intercon- 


As piping 
layouts become more complicated, me- 
chanical model analysis offers easier 
solutions Forces expansion of 
piping must exceed the safe 
carrying capacity of equipment. Other- 
wise excessive forces may cause serious 
troubles, and lead to failure 

When expansion joints are used, ex- 
pansions are absorbed by thin corru- 
gated bellows. or by sliding of one 
sleeve into another. In the sleeve-type 


from 
never 
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joint, considerable packing is neces 
sary to prevent leaks around the slid 
ing parts 

Corrugated expansion joints 
are often misalign- 
ment due to installation and fabrica 
and supply 


type 
used to correct 


tion, control vibrations 
flexible connections to piping through 
water tight bulkheads and walls 

In process industries employing high 
temperatures, corrugated type expan 
means of 


sion joints offer possible 


absorbing expansions. In general, ex 
pansion joints are selected on the basis 
of process considerations. space limi 
tations, and economy 

When process considerations require 
minimum of pressure drop, piping and 
ducts must be as direct as possible 
With high 


large diameter piping may be too dif 
Expansion 


temperatures, flexure of 
fieult or even impossible 
joints when used correctly in conjunc 
tion with piping provide the required 
Hexibility 
Economic 


considerations influence 


selection of joints, Balane 
ing costs of additional piping for flex 
ibility, 


supports, « ounterweights, 


expansion 


additional insulation, guides, 
against costs 
of expansion joints and anchors, may 
indicate considerable savings 
Frequently lack of space, as, for in 
aboard ship, necessitates use 
Except for con 
expan 


bending of 


tance 
af expansion 
outlined 


joints 


ditions above, most 


sions can be absorbed by 
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FIGURE 4 


piping. Nozzle orientation, or 
ment relocation may provide sufficient 
length of piping for flexibility. Utili 
zation of branch piping in absorbing 
expansions of main headers offers ex 
cellent possibilities. Flexible proper- 
ties of long and short radius ells can 
be used to good advantage. Corrugated 
piping has considerable possibilities 


although it may be objectionable from 
process standpoint 


Types of Corrugated Joints 
There are two types of corrugated 


expansion joints, the hinged type per 


mitting angular rotation, and the dis- 
placement type, absorbing longitu 
dinal expansions with a limited amount 
of transverse displacement 

A hinged joint is shown in Figure 2. 
thin 
short 


The joint consists of a series of 
corrugated elements welded to 
lengths of pipe, with brackets contain- 
ing pins, which permit angularity, re- 
sist internal and reactions. 
When the joint rotates. piping becomes 
flexible, reactions are smaller and may 


proc ess equip 


pressures 


be resisted readily by 
ment, 


Angularity of joint can be doubled 
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through proper pre-strain of piping 


Piping when so installed has a con 
siderable reserve for emergencies. In 
order to expedite analyses of simple 
type bends with hinged 
joints, graphs in Figure 3 will be us 
ful 


Hinge d expansion 


expansion 


joints should be 
located adjacent to process equipment 
Such bending 


re duc ec 


installations minimize 


moments on equipment and 
possibility of stress corrosion zones 
Extreme limit of structural stability 
would be a duct having three hinged 
expansion joints as shown in Figure 4 
Such handle 


amounts of bi-axial expansion. A planer 


arrangements can large 
pipe bend with four expansion joints 
would be statically unstable 

Another possible arrangement of ex 
Figure 5 


pansion joints ts shown in 


Two displaceme nt joints in series with 


a connecting spool piece, tied together, 
can absorb considerable amounts of 
tri-axial expansions, The amount of 
translation is a function of flexibility 
of the and the length of the 
spool prece With proper design, con 


siderable translation and rotations are 


possible 
Brackets for the tie 
lines of 


rods should be 
located on center horizontal 


Bracket 


problem at elevated 


headers design becomes a 


major tempera 
moments in ells and 


evaluated accurately 


tures, Bending 


pipe 
Approximate methods of analyses are 
cake ula 


cannot be 


indicated in Figure 6, with 
tions based on an inch height of wall 
Stresses so determined should be com 
bined with internal to de 
termine resultant 

At high temperatures external rings 


must be provided. It is convenient to 


pressure 


values 


FIGURE 6 
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utilize part of the wall of the pipe to 
act with stiffening ribs. Rings must be 
properly insulated to decrease stresses 
due to temperature differences, 


Construction of Expansion Joints 

Bellows-type expansion joints con 
sist of a series of thin corrugated ele 
ments, capable of resisting internal 
pressures, able to absorb longitudinal 
expansions by flexure of bellows, and 
certain amount of transverse displace 
ment by When 


joints are hinged, angular rotations are 


shearing action such 
possible, through contra-flexual dis 
placement of bellows. 

Figure 7 shows some of the com 
monly used expansion joint elements 
Items “c” and “d” are easily fabri 
cated, while other shapes require spe 
cial dies 

From practical design, item “d” may 
be viewed as a thin plate with re 
Theory of Elas 
ticity, necessary equations for stress 
deflection can readily be 
determined. As deflections exceed 
thickness of bellows, membrane stresses 


strained ends. From 


and forces 


become important. For a flat plate ele 
ment as shown in Figure 7d, stiffness 
is increased 8 percent when deflection 
is 0.6 of the thickness, 30 
when deflection is 0.7 of the thickness 
60 percent when deflection is equal to 


percent 


plate thickness, and 200 percent when 
1.25 times the thickness 
effects of 


stresses, expansion joint elements are 


deflection is 

To decrease membrane 
formed into various shapes as shown 
in Figure 7. These shapes permit radial 
stretching, and increase flexibility of 
the joint cons derably 

For more complicated contours, 
deflection, and direct forces are 
difficult to 
Any differential element of the plate 
like a 
Derivation of differential 
equations correlating displacements 


stress, 
evaluate mathematically 


hehaves beam on an elastic 


foundation 


with forces is complicated by physical 
discontinuities, Apparently no mathe 
matical treatment has been publishe 1 
discussing thin 


conditions in corru 


gated bellows 

A somewhat similar problem was 
studied by Dr. L. H. Donnell 
flexibility of corrugated 
piping. In his Donnell! 
considered an elementary semi-circular 


while 
investigating 


analysis Dr 


segment under the action of two forces 
as indicated in Figure 7i. Change in 
radius “r” was expressed in terms of 
angles “dé” and “®.” Bending mo- 
ments were expressed in terms of these 
angle changes, while variation of bend- 
ing moment was expressed in terms of 
Fourier series with variable integers 

Equations developed by Dr. Donnell 
applied to thicknesses 10 to 15 times 
greater than those of expansion bel 
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lows, with a large ratio of “R/r.” and 
a small ratio of “rt.” Within these 
limits Dr. Donnell’s equation would 
give rational values for design of ex 
However most expan 


pansion joints 
considerably 


sion joint elements are 


beyond the range of above values 
Analysis of 
bellows against the above equations 
indicated values to be to three times 


higher than those given by the manu 


current expansion joint 


facturer 

Most stainless steel expansion joint 
bellows have a ratio of displacement 
to thickness 4 S 


anywhere from 2 to 5 
membrane 


Hence stresses which are 
serious for flat plates are apparently 
relieved through secondary bending of 
circular segments, causing a more fa 
vorable stress distribution 

Under internal stress dis 
tribution is further complicated, To 


prevent joints from failure under large 


pressure 


internal pressure, reinforcing rings. a¢ 
finished, are fitted into the 
corrugations It is 


curately 
convace parts of 
assumed that the upper part of that 
section of the bellows, outside of the 
reinforcing ring will act as a cylinder 
of diameter “2r.’ 
then be determined quite readily. With 
such construction considerable internal 


Hoop stresses can 


pressure can be resisted, since the ex 


ternal reinforcing rings will carry the 
major share of the load 

From standpoint of stress distribu 
tion corrugated bellows with smooth 
semicircular segments have distinctive 
types, in that 
raisers 
vil Ta 


advantage over other 


absence of stress 


important if 


there is an 
Such factors are 


trons are serious 


Blowout Pressures 

Under internal pressure positive ot 
negative, external forces must be ap 
plied to the ends of the pipe to preven 
failure of joint. These forces are equal 
to the product of internal pressure, and 
a proportional part of the area of the 
point, plus the force necessary to com 
press the bellows 

Frequently blowout pressures are 
ifea detined by eX 
pipe. This as 


umption gives low values. If one were 


cale ulated on an 


ternal diameter of the 


to visualize an element of the plate as 
a simple heam spannit between inner 
and outer radii, reactions to each sup 
port would be one half of the load. If 
the element adj scent to the pipe 
fully fixed ~ of the total load would 
be contributed to the pipe. Studies of 
flat plates indicate approximately 70 
percent of the bellows pressure t he 


was 


carried by the pipe 
For purposes of anchor designs it is 


recommended that blowout pressures 


be computed over the gross area of the 


joint This generally eliminates neces 


sitv of determining collapsing force or 

















FIGURE 7 


the joint, unless very low pressures are 
used, in which case force necessary to 
close the joint must be calculated and 
added to the internal pressure. 

In the sleeve type expansion joint, 
blowout pressures are calculated on the 
largest internal area. To this must be 
added thrust necessary to overcome 
friction of packing, which is consider- 
ably higher than that for bellows-type 
joints 

Conclusion 

Expansion joints are used princi- 
pally to relieve equipment of expan 
sion forces. Incorrect use of expansion 
joints causes forces on equipment con- 
siderably greater than those from flex- 
ure of piping 

A common practice is to use expan- 
sion joints on turbine exhausts regard- 
less of pipe size, In installation where 
exhausts are large size ducts. expansion 
joints offer one solution. For smaller 
turbines, expansion joints may aggrav- 
ate conditions seriously. Flexible pip- 
ing with complete pre-strain is more 
economical and fool-proof 

Although expansion joints are neces- 
sarv at times, they should be used only 
when economic and process require 
ments are fully met. In many cases ex- 
pansion can be absorbed by flexure. at 
times at a slight sacrifice of pressure 
lrop. It may take considerable plan- 
ning to determine suitable piping con 
tour 
points 


By construction, expansion 


ire made up of thin elements. These 


elements are subject to high stresses 
from combined action of bending and 
internal pressure. Stress conditions are 
intentional or 
Over- 


further aggravated by 
unintentional stress ‘Yaisers 
stressed zones are susceptible to corro- 
attack. If pro- 
tected internally by 
may be an important factor. Creep can 
become critical at elevated tempera- 
tures, although cooling medium may 
be introduced to the bellows, thereby 
Vibrations 
leading 


sion bellows are not 


a sleeve, erosion 


lowering the temperature 
may limit, 
to fatigue failures. 

In view of the 
sources of weaknesses, expansion joints 
should not be expected to give trouble 
free performance over a long range 
therefore desirable to 
the stresses as 


reduce endurance 


large number of 


period. It is 
minimize as 
possible. Expansion stresses can be 
minimized through proper pre-strain. 
Such practice should add to the life of 
the joint. 

A study of expansion joint failures 
indicated pre-strain. Al- 
though these joints were designed for 
were in- 


many of 


absence of 


the service at which they 


stalled, failure in most instances could 


be attributed to localized overstressing. 
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“Maintenance Practices in a Small Re 
finery,” page 105 

Pfarr, a Harvard chemistry 
began in the oi] business in 
The Standard Oil Company 
a pipe-fitter’s helper at the Latonia, Ky 
rehnery. While there he became crude 
still foreman, chief chemist, pipe-still 
foreman, shift toreman, manager of as 
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Refineries as chemical engineer 
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engineer, metal inspector, 
head of the refinery-yield 
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Fk. E. Wolosewick, author of “Expan 
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nology 
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Long before Hiroshima, Revere used the atom —constructively 


EFORE the first atomic pile was built, before the 

first atomic bomb was exploded, Revere used the 
effects of the disinregrating atom for constructive re- 
search. It was in 1941 that radio-active tracer elements 
were employed in a Revere-sponsored investigation 
into the destructive process known as dezincification. 
This is a form of corrosion formerly of chief concern 
to users of copper-zinc alloy condenser tubes. In this 
process the alloy seems to be dissolved from localized 
areas, the zinc going off in solution while the copper 


is re-deposited as a porous plug 


A number of years ago it was found by experiment 
that the addition of small amounts of some other 
element would prevent or inhibit this electro-chemical 
action. Nobody knew just why or how, nor what was 


the best percentage for the third element. Revere 





decided to find out, and commissioned two able 
scientists in a famous Eastern technical school to 


conduct the necessary experiments. 


In this work, radio-active elements or isotopes were 
produced in a cyclotron, and were used in order to 
determine the function of those elements in rendering 


the alloy more resistant to corrosion. 


Briefly, the method was this: The desired radio- 
active element was dissolved in an acid, and the solu- 
tion’s radio-activity calibrated by means of a Geiger 
counter. A standard sample of the alloy was immersed 
in the solution, and from time to time the amount of 
the active element deposited upon it was measured 
with the counter. The nature of the deposited film was 
also checked by the electron diffraction method. This 








are used as a shield to 


Left, in this giant structure, 10-ft. blocks of concrete 
protec 


t personnel against radi- 


ation. Above, view of a condenser for a public utility, 


showing tubes partly installed. 


was in effect an accelerated test for dezincification and 
its inhibition. It was repeated many times with solu- 
tions of various concentrations. This, mind you, was 
in 1941, before radio-active tracer procedures were 
of any interest except to a comparatively few scientists. 


The conclusions reached as a result of these tests 
can be summarized as follows: The corrosion of un- 
inhibited copper-zinc condenser tubes occurs by solu- 
tion of the alloy as an entity. When an inhibitor is 
present, however, in the percentages revealed by the 
experiments, the inhibitor is re-deposited on the alloy 
as a film which has about the same effective electrical 
potential as copper. The deposition of copper is 
thereby prevented. One of the key processes in dezinc- 
ification having been thus interrupted, the process 
itself is effectively stopped, or at least so reduced in 
activity as to provide corrosion resistance, and com- 
mercial service, for extremely long periods of time. 
Thus the inhibited copper-zinc alloy condenser tube 
has become reliable and economical to an extent 


heretofore unrealizable. 
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Realistic Revere Research 


Often the werd “research” is theught te meen startling new 
discoveries and swift, emezing inventions. The fect is, hew- 
ever, thet research dees not werk thet wey. Such medern 
devices as the evtomebile, the cirpiane, the telephone, redic, 
television, and numerous others would indeed be startling if 
they hed been developed overnight. As we all knew, they 
heve reached their present high degree of development os @ 
result of continvevs improvement, detail after detoil, problem 
efter problem being worked out thfeugh countiess heurs end 
even yeors of the most poinsteking research 

Revere’s research is of thet type. tt is @ continuing search 
for better knowledge of its materials and processes, and the 
wey its metels moy be viilized with the greatest efficiency 
and the meximum econemy. This is not spectacular, but ever 
the yeers it hes mede meny contributions te the farm. the 
home, and industry 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, UL; Detreit, Mich.; 
Los Angeles and Riverside, Calif; 
Sales Offices in Principal Cities, Distributors Everywhere. 
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There iu be WO MISTAKE 


‘n reading LIQUID LEVEL... 


PERBER IE 


The refraction of light (an unvarying law of nature) makes 
the reading of Penberthy Reflex Gages unmistakable. Due 
to this refraction principle, the empty space always shows 
white—the space occupied by liquid always shows black. The 
dividing line between liquid and empty space is sharp and 
unmistakable, there can be no error in reading. It is easily 
read as far as you can distinguish between black and white. 
Penberthy Drop Forged Steel Reflex Gages are available in 
whatever lengths required and for various liquids. They are 
also fabricated to customer's specifications from special 
alloys to meet unusual corrosive and temperature conditions. 
There is a Penberthy Gage of superior quality for every 
liquid level gage requirement. 


FRAME BOLT ———~ 
LIQUID CHAMBER ——— 
GASKET 

PYREX GLASS 


GASKET 


PENBERTHY INJECTOR COMPANY 
DETROIT 2, MICHIGAN 
Established 1886 . Canadian Plant, Windsor, Ontario 
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Announcing 


TAYLOR'S TRANSE 


* 


*Trade-Mark 


MOVING THIS LEVER FROM NORMAL “SET” POSITION TO AUTOMATIC. 
“VALVE” CAUSES SET-POINTER (extreme right center) TO-MANUAL 
TO INDICATE CONTROL VALVE OPENING. UNIT 


STREAMLINED CLEAR PLASTIC DOOR 
ENCLOSES ALL ADJUSTMENTS, YET 
GIVES FULL VISIBILITY OF CHART, 
SET-POINTER, AND WHETHER ON 
AUTOMATIC OR MANUAL 
CONTROL. 








THREE HOURS OF CONTINUOUS 
RECORD, FULLY VISIBLE ON 
RECTILINEAR CHART 


SET-POINT PROCESS CONTROL POINTER (left) 
ADJUSTMENT DIRECTLY CONNECTED TO PEN, 
GIVES INSTANT COMPARISON 
WITH SET-POINTER (right) 


TRY IT FOR SIZE! Hold it right up on your panel board. 


v¢ . ’ : . 
Petr am Refinery 9 V\ 5 





RECORDER 


A compact recording receiver for 


Pneumatic Transmission, which features: 





@ 4%''x 5’ Strip Chart Receiver Greatly Reduces 
Panel Size 

@ ANatural” for Graphic Panels; for conventional 
panels, too 

@ Gives Continvous 30-day Process Record 


@ Provides Instant Check on Controller Performance 
and Control Vaive Position 


@ For Flow, liquid Level, Pressure and Temperature 

















Graphic Panels realistically relate instrumentation to the pro- 
cess. This scale drawing shows how Transet Recorders remote- 
ly record all the essential process data and take no more space 
than the most compact indicating receivers — eliminating the 
need for space-stealing wings. 


1. AUTOMATIC-MANUAL UNIT 
2. REMOTE SET-POINT ADJUSTMENT 
3. VALVE POSITION INDICATION 


WHY YOU NEED IT: The rapid, wide-spread demand for process 
information at a central point, requiring pneumatic transmis- 
sion with conventional sized receivers, resulted in control 
rooms that became too large and too confusing. The problems 
thus created pointed the way to Graphic Panels and now to 
Taylor's new TRANSET Recorder. The TRANSET Recorder 
not only provides the needed processing data by means of a 
compact panel-space-saving recording receiver, but also 
provides remote setting of the control point, automatic-to- 
manual unit and valve-position indication—right where you 
want it 


UNIQUE ADVANTAGES: (1) Chart-drive mechanism easily 
removable for chart reloading (Complete assembly pulls out 
like a camera). (2) Scale (right side of illustration) shows 
actual process range of transmitter; also graduated 3-15 psi. 
for noting valve position and checking calibration. (3) Auto- 
matic-to-manual feature for convenience in start-up and servic- 
ing controllers. (4) Linear charts (time lines vertical ) available 
in 100-line evenly graduated, or 0-10 square root. (5) Set- 
point adjustment, using a pilot-operated reducing valve. 


WHAT IT DOES: The TRANSET Recorder records the trans- 
mitter output in terms of the process variable measured. The 
3-wide chart travels right to left, | inch per hour. It gives a 
continuous 30-day process record, with three hours of record 
visible. Charts may be torn off from left side as needed. Ar- 
rangement of combination pen-pointer gives full view of 
record as well as quick comparison with set-pointer. (See il- 
lustration at left for details on added features). 


MODELS AVAILABLE: Four forms (all receivers 4-15 psi.): 
(1) One process record, set-point indication, set-point adjust- 
ment, valve position indication, and automatic-to-manual 
unit. (2) One process record, valve position indication, and 
remote manual valve loading. (3) One process record only. 
(4) TRANSET Indicator also available; operation of unit is 
identical to Recorder except that process variable is indicated 
instead of recorded. Send for detailed informeti 





Taylor Instrument Companies, Rochester, N. Y., and Terente, 
Cenade. Instruments for indicating, recording and controlling 
temperature, pressure, humidity, flow and liquid level. 
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HOW does the GRAVER REACTIVATOR operate? 





WHEN should the GRAVER REACTIVATOR 
be used for cold process softening or clarification? 





ee 


WHERE. 


G 
” ©Peration ang a 


You will find the answers to these questions in a 
NEW bulletin on the GRAVER REACTIVATOR 
. a high flow rate, upflow solids-contact de- 

sign of water softener and clarifier. 


par i ER eo 


If your water supply is hard or contains silt, clay, 
color, organic impurities or other suspended 

solids, you will find this bulletin informative and 
helpful. Copies will be sent to plant executives and 
engineers who write on their Company letterhead. 
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. GRAVER WATER CONDITIONING CO. 


RAVE Dept. 107, 216 West 14th Street, New York 11, New York, U.S.A. 
F ee 
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A DIVISION OF GRAVER TANK & MFG.CO.INC. EAST CHICAGO, IND. 
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Protect Operator When 
Cleaning Tube Bundles 


HOW— 
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Handling Tube Headers 








~ for all high pressure testing 


Cooper-Bessemer 


INTENSIFIER 


HE Cooper-Bessemer intensifier offers weighs less than 80 pounds, rolls easily to 
new advantages, new economies, wher- any job or location. Its completeness, ver- 
SEND FOR ever pressure testing is desired . for satility and low purchase price will also 


THIS BULLETIN! boilers, piping, compressor cylinders, aoa eae otilidinions aiitiatl 
. pumps, ai! kinds of pressure vessels and 
“s dollars! 





laboratory destruction tests, 


Completely air driven, the new intensifier For complete information send to any 


eliminates fire and explosion hazards of Cooper-Bessemer office for a new bulletin 
motor-driven equipment, and easily devel- covering use, maintenance, cost and delivery. 
ops hydrostatic pressures up to 23,000 psi 


using air at 90 Ibs 





The extreme compactness and portability of The 


the unit is another obvious advantage. It 
Cooper -Bessemer 





New York City Washington, D. C Bradford, Pa Chicago, tl 
Sen Francisco, Coll Houston, Dallas, Greggton, Pompo ond Odessa, Texos 
Seattle, Wash. Tulse, Otlo. Shreveport, lo. St. Lovis, Mo. los Angeles, Colif 
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LARGE 
WELDMENTS 


Fabricated and completely machined 
by WYATT’S to your specifications. 
The example pictured is a pump 
housing with shrunk brass bearings. 
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START OF REFINERY—Premier D. L. Campbell! 
of Manitoba, photo above, at the controls of a 
diesel-powered bulldozer, recently turned the 
first sod for the new Winnipeg refinery of Im 
perial Oil Limited. The new $10 million plont, 
which will hove o capacity of 10,000 barrels 
per doy, is scheduled for completion in May, 
1951. The projected cot cracker is said to be 
the first in western Conada 

Heading the new plont as superintendent wil! 
be Keith Lewis, formerly superintendent of the 
Montreal East refinery of imperial Oil Limited 
Lewis joined Imperial in 1933 at the Halifax, 
Nove Scotia, refinery. He has also been associ 
ated with St. Clair Processing Corporation of 
which he was assistant manager until the com 
pony's merger with Polymer Corporation 
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API Safety Department 


Becomes Technical Services 
Elmer ©. Mattocks is leaving Phillips 
Petrole pany, and Frank Wilson 
s being transferred by API from Wash- 
gton, both to take up key posts in the 
und expansion of API’s de- 
safety into a new depart- 
i technical services. D. V. Stroc 
has been safety department c' 
contmue as assistant to th- 
f API 
Mattocks, engineer specia! 


rsion 
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SAVE 


General Electric’s DP turbines, available in 
three frame sizes and a variety of ratings, can 
be profitably used in many different applications, 
yet they compose a standard line and incorporate 


standard parts. This standardization gives you 


four important benefits: 








s 
‘e b, We 


~ 


1 EASY TO STOCK SPARES Because most parts are interchangeable on all models, spares can 


be stocked at low cost. A spare parts kit, containing 91 items, can be obtained with the turbine. This simple 


method of stocking spares lowers maintenance costs and provides protection for several DP’s in your plant. 





w Standard Turbines 
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ko INSTALLATION SIMPLIFIED 
All models, regardless of frame size, horsepower, 
or speed ratings, have identical shaft height, 
keywoays, and coupling fits. Thus, installation problems are 
simplified, and you can move these center-line supported 
units from job to job without a “custom line-up.” 


at no extra cost. For instance: hydraulic governing, com- 
bined trip-throttle valve, 30°, ad- 


vantages you'd expect to find only in custom equipment. 


A BETTER TURBINE 
Manufacturing savings from standardization are 


passed on to you in the form of special features 


speed range are 


GREATER FLEXIBILITY 


As the shaded parts in the diagram illustrate, 


most DP parts are identical on all frame sizes | 


ond ratings. In this way, you can adapt a DP for different 
job requirements with only minor changes. A different 
nozzle plate gives you a different horsepower output, 
A change in governor gears provides a new speed range. 
When modernization programs demand a change in plant 
operation, the DP’s flexibility will save you money. 


Ask your General Electric representative for full 
details about the DP mec sear sty. ore turbine or write 
for bulletin GEA-4955. Get the full details on how 
standardization will benefit your plant operation. 
Apparatus Department, General Electric Company, 
Schenectady 5, N.Y. 
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Gulf Employes Awards 3 


Bayes Archamboult 


President and Officers 
Named for Kellogg 
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Directors and Officers 
Named for Western Refiners 


Director f Western Petrolen Re 
Ass thor April PR 


RECEIVES AWARD Jomes H. Pipkin (left 

assistant to the chairman of the boord of direc 

tors of The Texas Compony, receives a 1949 
honor medal of Freedoms Foundation Inc, Val 
ley Forge, Pa., for “outstanding achievement in 
bringing about ao better understending of the 
American way of lite.” The medal was presented 
by Dr. Millard C. Fought, consultant to Free 
doms Foundation. Pipkin was selected by the 
1949 official awards jury of Freedoms Founda 
tion to receive the medal for a speech given by 
him at Abilene, Texas, in March, 1949, entitled 
Is Our Freedom in Danger? 
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API Board Agrees 
Oil Must Answer Attacks 


PL, 











On thousands of applications, stepless variable speed operation as 
sures exactly the right speed for every operation fot each operator 
the right speeds for each change in the consistency or shape of 

the material being processed. Such variable speed operation. gives you 
plus value in higher rates of production, a better quality product and 
more efficient performance of your equipment and your operators 
Master Speedrangers provide this infinitely variable speed in com 
pact, all-metal, mechanical variable speed units in a wide range of 


types and in sizes up to 5 horsepower 


For example, see how the Speedranger on this machine incorpo 
rates an electric motor, a variable speed unit, a gear reduction unit 
and an electric brake all standard Master units that easily combine 
into @ compact, integral power package. This provides exactly the 
RIGHT horsepower, the RIGHT range of speed, the RIGHT features, 
in @ unit that you can use RIGHT where you want it 

Write for Data 7525, a new 24-page book on Speedrangers, and 


see what a real job they can do for you. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 


EEDRANGERS 








T h e MM ©] N T H ee AIC Scroll Awarded Chi ~ ag “ — . ta aie 


ak, a 
Texaco Refining Scientist nical research, Mid-Continent Petroleum 
I Wayne E. Kuhn. manager of the Corporation of Tulsa, were recipients 
Marti t rai ! res ‘ d sion of The early this mont! of the John Scott 
R been awarded the award, presented by the board of direc 
nl Cor ‘ tors of city trusts, Philadelphia, at an oil 


| } 


refiners’ dinner mecting Creveland 

Ohne The award consisted fa »pper 

medal and cash premium of $1000 
Previous re¢ pient nclude Thomas A 


Edison, Orville Wright, and Maric 


Curt 


Applied Spectroscopy 

In Armour Symposium 

| Pas 9 
Research Found: f [ine 
of Technology 


( hicag 


John Scott Award Winners 


ntribut ’ the art of 


THE OIL MAN'S CALENDAR 

Becomes General Petroleum 

gcse ines Manufacturing Manager 
' } ' , 


1S-17 «Ol Industry Information Committee 8 American Chemical Soctety, Chicago. ’ H Curtis has P 1 ntec 
Chicago s 9 American Chemical Soctety, 6th ¥r ayer ; 
15-18 National Fire Protection Association National Chemical Exposition by 
Atlantic City, Chalfonte-Haddon Chicago Section, Chicago, 
Hall ‘vv Chicago Coltseum 
N American Soctety of Mechanical 
ational Fire Protection Assoctation Engineers, Industrial Instruments 
American Gas Assoctation a and Regulators Conference with 
Pahibit, Athantte City , N.J the Instrument Soctety of 
a 7 Hall ’ America, Buffalo, N. Y., 
Amertcan Gas Assoctatte roduction Municipal Auditorium 
and Chemical Conference, New National Petroleum Assoctation 
York, Hotel New Yorker Atlantic City, N.J., Hotel 
Natural Gas and Petroleum Asean. of Traymore 
Canada, Annual Convention Instrument Society of America, 
Windeor, Ont.. Can.. Prince National Confernece and Exhibit, 
Edward Hotel Buffalo, N.Y., Memorial Audi- 
tortum 
American Sectety of Mechanical 
Engineers, Petroleum Mechanical 
Engineering Division, New Orleans 
The Roosevelt 


Texas College of Arts and Industries 
Fi’ «a Annual Shert Course in 
Cas Technology, Kingsville, Texas 


Sectety of Aw otive Engineers 
Summer reting, French Lick Independent Petroleum Asan. o 'p 
Ind., French Lick Spring Hotel mee Annual Meeting, tial peratti Curtis 
Nattonal Sectety of Professional St. Louls, Mo. 
Engineers, Annual Meeting Amertcan Gas Association Annua: 
Reston, Hotel Statler Convention, Atlantic City, \.J 
5 Ol Progress Week 
Amertcan Inatitute of Electrical - 
naineers. Summer and Puc fic National Safety sonevene., peattemnt 
Ceneral Meeting, Pasadena Safety Counct position, 
Calif., Huntington Hotel Chicago 
Amer can Soctety of Mechanical National Lubricating Grease 
nainecers, (Hl and Gas Power 


Division. Baltimore, Md., Lord tnetitute, Annual Mesting Sun Shipbuilding Elects 
| i] ne " 


Chicago, Edgewater Beach Hotel 
Baltimore Hotel a Burke, vies ‘ 





Amertcan Soctety of Mechanical 
Frnaineers, 4th National Materials Soctety of Automotive Engineers. 
Handling ad Exhibit, Chicago Diese! Fnagine Meeting, Chicago, 
International Am hitheater Hotel Knickerbocker 

Pennsylvanta Grade Crude Oil | Soctety of Automotive Engineers, 
Assoctation, Annual Meeting Fuels and Lubricants Meeting. 
Pittsburgh, Hotel William Penn Tulsa, Okla.. The Mayo 

Petre ym Equipment Suppliers | OC’! Iadustry Information Committee 
Assoctation. White Sulphur Los Angeles, Biltmore Hotel 
Springs, W. Va... The Greenbrier American Petroleum Institute, 4th 

American Sectety for Testing Annual Meeting, Low Angeles 
Materials, Sird Annual Meeting Biltmore Hotel and Ambassador 
9th Exhibit of Testing Apparatus Hotel 
and Related Equipment, Atlant National Flectrical Manufacturers 
City, \.J., Chalfonte-Haddon Hall Assoctation, Atlantic City, \.J 

Chalfonte-Haddon Hall 





Inetitute of Petroleum, Second Ov American Soctety of Me hanical 
Shale and Cannel Coal Conference Engineers, New York, Hotel 
(, lasgew, Scot Statler 


Bill Boyd Forms Firm 
3 


. i American Institute of Chemical WW ! } 
eat Cowst Meeting, Los Angeles Engineers. Annual Meeting 
Biltmore Hotel Column bus, Ohto 


Soctety of Automotive Engi 








This new | 
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is one part of 

a planned program 

of modernization 

3 QOUIPMENT being carried out for 
the benefit of all Globe 
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Hos on LES refinery tested 
low Cate, analyses 


Low Carbon, 1 Me 

’ 
Ye Ct, Ya Me a bem 
1G, %4 Mo to meet your specific piping problems 
-% G, % Mo 
2 Ct, Ye Mo Fp 
2 Gr, %4 Mo, 1-% Si Nios anon sow pins intalations weve found out exactly 

Tiida tea Geax on al 28 otal " what a will do. And ees 

2-Y G, 1 Mo will solve it. But the important thing pear se gadis po fe 


» remember its t h o “se 
4 Va Gr, VY Mo, % Si : = ‘= his each of these can be recommended as the best and 
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nalyses was developed to overcom 
S13 G, 4 Mo, 1-% Si so we Ke = Suncoumamtnsigigoer ala tnvaeg 
a ’ ctual nmaitions of corrosion, OXI- 


particular job 


n mperature pressure and W ’ 
. Mo : . e’ve got that experience. Because 
, OS Ir a Idition,. ear h ot the se - y 


National Tube Company world’s 


ialvses | been thoroughly teste 
VY. Mo erties i ested largest manufacturers of seamless 


inery service aresult« ‘se 

YY Mo ] Vo Si vice. As a result of these tubular products—has spent over 60 
- 

’ years building up a file of authentic 

Ye Mo, Ti case histories. The endless miles of 


ational Seamiess ipe am ubes 
N | Seamless Piy 1 Tul 


Ya Mo : n in use have given us a first-hand 
Va Mo opportunity to observe the actual 
pertormance of rehnery tubes under 


1 Mo some of the most trying operating 


conditions known to the mndustry 


Y Mo But there’s more to refinery tubes 


than steel analyses. The mechanical 


1 Mo strength of the tube is vitally im- 
Al portant—and you can't beat seamless 


tubes for strength. All National re- 
‘ finery pipe and tubes are seamless 
They're pierced from billets of high 
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quality steel This method of manu- 


facture—one of the most drastic forg 
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Ing Operations in the ndustry as- 
} 


sures you of tubes that have abso- 


lutely uniform wall strength 


So remember, if you want the best 
’ 


results from your tubes, at the lowest 


EEE 
Fox 


possible cost, submit your problems 
to our engineers before vou select 
new tube requirements. Our huge 
file of case histories the experience 
of our engineers are at your serv 
ice For more information, writs 
National Tubs Company, Frick 
Building, Pittsburgh 19, Pa 


NATIONAL TUBE COMPANY, PITTSBURGH, PA 
Tubing Specialties Division 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIGUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL SEAMLESS PIPE AND TUBES 
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tovd, Hardey & Wheelock, to engage 

in activities and operations limited to 

th 


¢ imitiation and conduct of negotia- 
gas producing properties, and for the 
merger of oil or gas companies or mdi 
vidually owned oil or gas interest. Head 
quarters will be located in Teague wit 
Royd serving as managing partner 

Boyd is past president f the API 
Hardey ar independent producet ! I 
and gas and former president i the 
IPAA and Wheelock served as president 
i the Texas Petroleum Council during 

existence and is a member t the 


ducing firn {t Wheelock & Col 


Up for Directorship 
Standard of New Jersey 
Henry H. Hewetson has been desig 


as a student 





.. “This Rit@ai> nipple chuck 
sure cuts the monkey-business 
out of threading short nipples.” 


Hewetson 


38 Hewets« 


ons in E1 





New F?l EZA1D Nipple Chuck 


fits any threading machine, 
power drive or vise 


@ Typical mitanm> worksaver advantages in this new nipple 
Texaco and Striking Unions chuck — to speed every short nipple threading job! Fits any 
Sue for Breach of Contract threading machine, power drive or vise—no special tools, 
miage suit in excess of $500,000 parts or adjustments. No adjusting or changing of stop plug 
S Workers International —it’s an integral part of nipple chack—sutomstically in po- 
wt Neches Local 228 sition for use. Threaded nipple is released instantly by turn 
The Texas pes of nipple chuck — easily unscrewed by hand. Pipe adaptors 
Texas, federal court for 44" to 1/2", chuck takes 2” pipe. Ask for this new fast ef- 

at the international and ficient nipple chuck at your Supply House. 


agents ft the twe 


creement 
Free Patented Carrier 
for any set 


Texacs 
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WORK-SAVER PIPE TOOLS 
THE RIDGE TOOL CO. « ELYRIA, OHIO 


mpany Publicatios 





important 


Levelland Gasoline Plant 
Levelland, Texas 
Operated by 
Stanolind Oil and Gas Company 











Trends of Operations and Changes in Stocks Ae Pe The MONTH... 


rude stocks are from Bureau of Mines weekly reports; all others from American 
eum Institute weekly reports, which are estimates on Bureau of Mines basi«a - ‘ " 10 ft 

(AN figures in th ade of barved «dd 000) hgure represents about percent of the 
total private capital expenditures that 
, : are expected to be made in Canada this 
Crede O11 Gasohne Gaseil aad Distillate Resdual Fue! year 
Trends in Predection Runs te Stechs Preduction Stocks Production Stocks Predection Stocks 
Week Ended Daily Stills Daily Week End Weekly WeekEad Weekly WeekEnd Weekly Week Ead 


—_ International Harvester 

soquaey 38 see oo | ghee) 17.38 arr) M7 | 3.142 5 gs Executive Is UOP Director 
March 36. 5.1 5353 74 a 61 r : 7 General Levin H. Campbell, Ir., exe 
A 3 utive vice president of International 

Harvester Company, 

as been elected to 

board of direc 

niversal Oil 

Nov tz 5,331 250 . s ; duc Company 

December 24 2 x 04s , 7,335 ? ; 

1958 cag (reneral 
January 28 t Maal 18,363 4.27 02 6,337 57,0 umpbell is an hon- 
February 25 5,000 7 245,586 17,708 v fi 9 56, 7M ; ary hie member of 
Mareh 25 5, 4,227 17,830 6.870 77 . i 

244,111 18.038 , ‘ 7. , the American Society 
i f Mechanical Engi 
ak a ane : eers and holds the 
norary degree ot 
ontends perien d impr P ‘ loctor ot laws of the 
Neches, Port ! i ion re niversity of Arkan 
und Cas rey s. He is a director 
r. was sli ‘ rom strike t lud | pr tar ! { Metropolitan Body Campbell 
ckout status when Texaco refused to ‘ wr tl ‘ for Nps , American 

idmit workers seeking to return to their petroleum { rrodu for l u ‘ and International Har 
bs mdustrial l anada. Other positions held 
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General Petroleum 
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Opens Consultant Offices 
K | E. Hulme, former! 
| ' Diamond 


——(MERICAN STANDARDS kali"Company. at Painesville, Oh 


nsulting fice 


APPROVED ANNUALLY radiord, Pa. Hulme and his ass 
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economic evalu 
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ped a magnesiun 
ethods of dehy 
la and recovering 

purge was 
Hulme was employed 
n enemeer with Blaw 
Pittsburgl being a 
engineering team re 
e bas lesign of the 
ynthetic rubber plants. Pre 
id been associated with Ken 
Company as assistant chief 
their refinery at Bradford 


Harry Klein Honored 
New York Unive ity last month cor 
ferred upon Colonel Harry 7 Klein, 
resident of The Texas Company, the 
t % doctor of commer 


olonel Klein holds an 
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CUT TUBE COSTS AS MUCH AS 807 


Depending on the kind of tubes you now use, 
savings of 30°), 50°) and even 80° are yours 
Alcoa Aluminum Heat 


These percentages are 


by switching to 
Tubes 
actual price comparisons 
metal for metal at the retail levels. If yours is 


Exchanger 


toot tor toot, 


an average-sized refinery, you can save about 
$50,000 in a single year. 

No trick to rolling-in ductile Alcoa Tubes. 
Standard tools and equipment are all you 
need. And you'll find aluminum's lightness 
eases handling and speeds fabrication. 

Alcoa Tubes have been on the job for 18, 
20, even 25 years without replacement. Their 
corrosion resistance to ammonia, hydrogen 
sulfide, carbon dioxide and other contami- 
nants saves you maintenance and repair ex- 
pense. Alcoa Alclad Tubes successfully resist 
most cooling waters. They handle steam up 
to temperatures slightly above 400°F. And 
in sub-zero processes down to -320°F, and 
lower, they increase in yield and tensile 
strengths, show no signs of embrittlement. 

For complete information about Alcoa 
Tubes and the name of your nearest supplier, 
call your local Alcoa sales office. Or write 
1494E, 


19, Pennsylvania. 


ALUMINUM COMPANY OF AMERICA, 
Gulf Building, Piusburgh 


* 


ALUMINUM COMPANY 
OFFERS NEW BOOK 


This new, 24-page booklet will answer many 
of yvour questions about Alcoa Tubes. It covers 
fabrication techniques alloy selection 

applications both chemical and petroleum. It 
describes tube cleaning, the use of inhibitors 
and methods of cathodic protection It con 
tains complete information on fluid flow and 
heat transfer characteristics, plus tables of 


physical properties and specification data 


Write tor yvour tree copy today ALUMINUM 
COMPANY OF AMERICA, 1494E Gulf Building, 


Pittsburgh 19, Pennsylvania 





ALUMINUM TUBES 
EXTEND SERVICE 
OF COMPRESSOR 
AFTERCOOLERS 


The Ashland Oil & Refining Company of Catlettsburg, Ky., uses 
Alcoa Tubes in their booster compressor aftercoolers operating at 
440 psi and 250°F. The product consists of light hydrocarbon gases 
with traces of ammonia and hydrogen sulfide. River water is used for 
cooling. The aluminum tubes are rolled into carbon steel tube sheets 
with the water-side faces zinc metallized. This procedure provides 
excellent cathodic protection to the aluminum tubes, although Alclad 
4S-F Alloy Tube Sheets would often be recommended. 

Installations of this type using Alcoa Tubes have been operating 
continuously for several years without any sign of corrosion failure. 
Many utilize salt water for cooling. 


TUBING 
WITH 
ALCOA 
ALUMINUM 


Aluminum tube sheets should be used wherever possible. For best 
corrosion resistance, use Alclad 4S-F Alloy Plate. For high operating 
pressures, use high tensile strength 61S-T6 Alloy Plate. 

Existing commercial practices should be followed for tube hole 
spacing. Grooved tube holes afford tighter tube joints, but are not 
necessary. Standard tools and techniques are used for rolling-in 
Alcoa Tubes 

The use of steel tube sheets is satisfactory in many fresh, cooling 
waters. If necessary, cathodic protection may be provided in the form 
of zinc strips or zinc metallizing of the tube sheets. 

It is not recommended that aluminum tubes be used with copper 
alloy tube sheets, because of galvanic corrosion which can occur. 

Complete fabrication, installation and service information is con- 
tained in Alcoa’s new booklet, “Alcoa Aluminum Heat Exchanger 


Tubes”. Write for your free copy. 
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LL.B. degree from McDonald Institute 
(YMCA night law school). He practiced 
and taught law in Cincinnati from 1909 
to 1917, becoming connected with The 
Texas Company in New York in 1921 
4S assistant general counsel, Four years 
ater he was appointed general counsel 
olonel Klemm was elected a di 
ce president of the company 
n at the doctorate to 
| Klein and 49 other busimess and 
financial leaders climaxed a two-day con 
ference marking the 50th anniversary of 
New York University’s school of con 
tie ! fin 


in ince 
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Mfrs. of industrial, Laboratory, Recording and dial Thermometers 
2515 NORWOOD AVE., CINCINNATI 12, OHIO 
Canedian Piant: King & George Sts., Toronte 2 
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and is silver plated It is 

a button-back attachment for men anc 

with a safety lock catch for womer 
Prices run from 50 cents each t as he increased production . atural 


low as 40 cents each for large quantities 


Refiners Must Aid in Marketing 
Natural Gasoline; Award to Katz 
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Retires After 43 Years 
H. W. Prentis, Jr, pr nt 
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American Iron Reciprocating Pump Valves are 


HIGHLY RESISTANT 


to Corrosion and es. 


High Temperatures! me ron ee eae 


Threat to Conservation 


NO threaded connections to 
corrode in this American Iron 
Valve designed for recipro- 
cating pumps in refinery and 
industrial service! 


NO stee! to corrode! Con- 
structed entirely of bronze 
and phenolic, for operating 
temperatures up to 300°, and 
pressures up to 750 psi.* 
Manufactured for all stand- 
ard reciprocating pumps using 
replaceable valves. 


EACH PART HIGHLY EFFICIENT! 


2. Phenolic valve plate is highly 





1. Hard, bronze alloy 3-web seat 


is cast with center guide as 
integral part 

Conical valve spring offers 
only 6 to 8 Ibs. resistance; 
compresses to 's-in. for greater 
valve lift in all pumps 


resistant to both chemical 
action and high temperatures. 


Valve and spring retainer is 
recessed to prevent damage to 
conical spring when valve 
plate is fully opened. 


5. Easily assembled by use of 
retainer keeper. There are 
NO threaded connections. 


*For higher temperatures up to 950°F, we recommend our 
all-stainiess steel valve and seat of the same design. 


“ 
& AMERICAN IRON & MACHINE WORKS CO. 
. Oklahome City, Okla.— Box 1177— Phone L. D. 518 
District Office: Houston, Texas 
Expert Office: 11 West 42nd St., New York City 
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What’s wrong with this picture ? 


This man is insulating these exposed water tubes 
the hard way. He’s covering each tube separately, 
instead of insulating the group as a single unit. When 
boiler tubes, or any other group of hot lines, operate 
at the same temperatures and are as close together 
as these, it takes less time and less material to insu 
late them as one unit. This method is shown in 
the small illustration below. It also cuts down the 
area of exposed insulation surface, thus reducing 
the amount of heat lost by radiation. 


close decision. At other times, the answer may be 
obvious. But there is always one best way of doing 
this job, just as there is for every other phase of 
heat insulation work. 

In cases like this, Armstrong engineers are 
trained to recommend the least expensive and most 
efficient methods. The complete contracting service 
they represent also supplies you with top-quality 
insulation materials and sundries, applied by 

skilled Armstrong installation crews. 





Half sections of pipe covering are 
used on the outside lines, then all lines 
are boxed in together with insulating 
block. Of course, if the lines are spaced 
too far apart, or if they must be read- 
ily accessible for maintenance, each 
line should be insulated separately 


Sometimes whether to insulate pip- 





ing singly or as a unit may be a pretty 


If you consult an Armstrong en- 
gineer the next time you plan a 
heat insulation job, his advice may 
save you time and money. His serv- 
ices are always available without ob- 
ligation. Call the Armstrong office 
nearest you or write to Arm- 
strong Cork Company, 7505 
Maple Ave., Lancaster, Pa 








; ARMSTRONG’S INDUSTRIAL INSULATIONS 


MATERIALS - INSTALLATION 
@ FOR ALL TEMPERATURES FROM 300°F. BELOW ZERO TO 2800°F. 


! Gulf Publishing Company Publication 





THE MORE SEVERE THE SERVICE 





the greater the need for 
Orsinless Steel 


THERE ARE THREE important reasons 
why the petroleum refining industry 
turns to U-S-S Stainless Steel to 
meet its most severe corrosion prob- 
lems: 





@ No other commercial metal can equal 
Stainless Stee! in its high resistance to 
so mony different types of corrosives. 


Stainless Steel is unsurpassed for re- 
taining its strength under extremely 
high temperatures. 


US'S Stainless Steel is available in a 
wide range of analyses, and in many 
different forms — sheets, strip, plotes, 
wire, bors, pipe and tubing. As a result, 
it will meet almost any fabricating re- 


quirement and service condition 


The many outstanding advances and 
the immense expansion program un- 
dertaken by the refining industry in 
recent years have placed unusual and 
increasingly stringent demands on 
processing equipment. But Stainless 
Steel has kept pace, meeting these 
new conditions with corrosion-resist- 
ing and heat-resisting analyses that 
yield outstanding performance under 
today’s requirements 

In all types of jobs in all types 
of equipment Stainless Steel is 
holding equipment deterioration to 
a minimum and keeping down costly 
product losses 

U-S-S Stainless Steel Is a per- 
fected, service-tested material, unt- 
form in finish and in fabricating 
qualities. Our engineers, specialists 
in Stainless and its application, will 
be glad to work with you in sek cting 
the grade of Stainless that will give 
you the ultimate in performance, 





U-S-S Sramiess Sreet was osed extensively in the fabrication of this Buell Van Tongeren catalyst 
collector by the Wyett Metal A Boiler Works, Houston, Texas 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND © CARWEGIE-(LLINOIS STEEL CORPORATION, PITTSSURGH 
COLUMBIA STEEL COMPANY, SAN FRANCISCO - NATIONAL TUBE COMPANY, PITTSBURGH TEWNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
OMITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRISUTORS, COAST-TO-COAST - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


US'S STAINLESS STEEL 


SHEETS sTRip PLATES BARS BULLETS PIPE TUBES - WIRE SPECIAL SECTIONS 
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Rust can be stopped... stopped easily, surely, 
economically! RUST-OLEUM is the answer. For 
25 years it has proved its capacity to stop and 
prevent rust at sea, in the oil fields, in fume- 
choked industrial areas, on railroad rolling stock, 
bridges and signaling equipment. 


RUST-OLEUM ... an exclusive formula... pro- 
tects metal with a tough, long-lasting pliable 
film that dries to a hard, firm finish that defies 
rain, snow, salt air, fumes and weathering. It adds 
years of extra use to refinery equipment, metal 
roofs, petroleum tanks, fences, stacks, gutters, 
downspouts, machinery and other metal surfaces. 


RUST-OLEUM decorates as well as protects. 

It is available in all colors, aluminum and 

white. It can be applied to metal where rust has 
already started. You don’t have to remove 
all the rust. 


RUST-OLEUM is stocked and sold by 
Industrial Oil Field and Industrial Dis- 
tributors in most principal cities. See our 
complete catalog in Sweets, or write for 
full information. 


RUST-OLEUM coRPORATION 


2551 Oakton Street ° Evanston, Illinois 
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Poh mee Easily Adapt 


You have a leverage ratio of 18 to 1 forming the connection 


For Quick Solutions of Tough between float and inner valve plug in the valve body of the 
BS&B-Climax 149 Feed Water Regulator. This means ample power 


oblems, Count on ’ to operate against differentials across the valve as usually en- 
Youll be amased ef the case countered. Designed to serve as Feed Water Regulator or as 
with which a BS&6B Controls En Liquid Level Control. Combines the economy with the proved 
gineer can end your control wor . 
en, Ghotecedie theated, te & efficiency of Climax top-and-bottom-guided. reversible valve bodies. 
stags mer yh oe daca Employ the type 149 float cage for direct control of level, remote 


plete. understanding service .. 
of valves or instruments through air pilots, and operation of alarm 


in strict confidence. Check the 
coupon below for the S68 Cen systems or signals through Mercoid switches. Yes, sir... you can’t 


trols Man nearest you. 
beat this BS&B-Climax Control for versatility! 





‘$ 
BLACK, SIVALLS & BRYSON, INC , Models available ...in high tensile cast iron for pres 
; sures up to 250 psi. cast steel for up to 500 psi. 


Clhmax Controls Division, Section Cl 23-5 


pono 


720 Delewore Kenses City, Mo 
Complete description. diagrams. specifications and appli 


Type 148 
cations are ready for you. Mail the coupon... today! 


Send complete information on following items. as checked 
Feed Water Requiator Type 320 Pressure Reducing Regulator [) Type 


66 Diaphragm Valves Type 850 Displacement Liquid Level Controllers 
() Mawe Sales Engineer call. Also send name of nearest BS48 Controls Man 


NAME Climex Controls Division 


wna BLACK, SIVALLS & BRYSON, INC. 


COMPANY 
KANSAS CITY © OKLAHOMA CITY e TULSA 


1 cor 


ee 


STATE 
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I Pew, Sun Oi Company, Philadel 
phia; vice presidents, John F. Lyncl 
La Gloria Corporation, Corpus Christi; 
F. M. Perry, Cities Service Oil Com 
pany, Bartlesville; T. L. Taggwert, Stand 
ard Oil Company of California, San 


Francisco, and Albert H. Weil, United 
Gas Pipe Line Company, Shreveport 


Supply Men's Slate 

L. L. Dresser, Dresser Engineeriny 
Company, Tulsa, was elected president 
of the Natural Gasoline Supply Men's 
Association for 1950-51. Dresser suc 
ceeds J. N. McClure, Elliott Company, 
Tulsa 

Dallas S. Deem, American Air Filter 
Company, Inc., Tulsa, was elected first 
vice president; M. E. Duncan, Johns 
Manville Sales Corp., Tulsa, second vice 
president, and M. A. Ellsworth, The 
Fluor Corporation, Ltd., Tulsa, treasure 

Directors elected for a two-year term 
(1950-52) are as follows: V Jace 
mini, Hudson Engineering Corporation, 
Houston; A. F. Canada, IJIr., Pacific 
Pumps, Inc., Tulsa; C. C. Clover, West 
ott and Greis, Ine Tulsa; |}. Dvoracek 
Black, Sivalls & Bryson, Inc Tulsa 
M. A. Ellsworth; Warner Lewis, War 
ner Lewis Company, Tulsa; J. A. Mus 
sler, Continental Supply Company, Dal 
las; M. H Kotzebue, Gasoline Plant 
Construction Corporation, Houston, and 
Ray E. Miller, E. 1. du Pont de Nemours 
& Company, Inc., Wilmington, Del 
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Plant officia nclude Mitt Dowler 
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R. N. Hall, engineer; and R. A. Sawyer 
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Mississippi to Determine 
Octane Count by Research 


Y protecting oil or volatile liquids storage from fire with a 
Blaw-Knox Fire Protection System, more than enough is 
saved on insurance to pay for the system in the first few 





years. After that, savings continue! 


Special hazards in the petroleum and chemical industries 
demand expert planning of fire protection. Blaw-Knox offers 
the services of specially trained Chemical Engineer 

Heads Whiting Refinery 


Dr M R. Sel . , 
‘ \\ 


you— without obligation 
fire protection experts and engineers to plan a protection 
system for you using water spray, fog, or COe, according 


to your needs 


Deluge Systems, Wet Pipe Systems, Dry Pipe 
UTTLE Systems, Water Spray and Fog Systems, 
JOEY SPRINKLER” Rate-of-Rise Sprinkler Systems, and Carbon 
Dioxide Extinguisher Systems. 


BLAW-KNOX SPRINKLER DIVISION 
nOF BLAW-KNOX CONSTRUCTION COMPANY 


‘YS 829 Beaver Ave., N.S., Pittsburgh 12, Po. 
Offices im Principe! Cities 





AEROCAT 








* AEROLUBE 


...add more power to sales | 


Better cracking catalysts mean higher octan 
fuels. Improved additives mean greater motor 


lubricating efficiency. And both mean greater 


satisfaction to the motorist—more power for the 


sales effort 
merchandising! 

American Cyanamid (¢ ompany lends a hand 
by steadily apply ing its extensive researc h facili 
ties to the de velopment of improved synthetic 
fluid cracking catalysts and motor oil additives 
And Cyanamid chemists find great satisfaction 
mm he Iping you, our customers benefit by more 
profitable selling as the result of their research 
findings 

Let the specialized skill and experience of our 
technical service staff help vou in using AERocaT® 
Cracking Catalysts ArROLUBE® Additives for 
regular, premium and heavy duty motor oils 


WHEN PERFORMANCE COUNTS 


, (Compan Publi 


new opportunities for aggressive 





\rro* Specialty Catalysts . Gasoline Dyes, 
Metallic Stearates and Drilling Mud Chemicals. 
Literature and samples of these products will 


* Trademark 


be sent to you promptly on request 





_ 





° { = 


? 
AMERICAN Cyanamid LOMPANY 


DEPARTMENT, DIV. AS 


30 Rockefeller Plaza, New York 20, N. Y. * 








CALL ON CYANAMID 
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TYPE 2500 


SECTIONAL FITTINGS 


Type 2000 is a sectional return bend with separate U-bend 
and two-piece yokes or housings. No rolling jigs are 
required as patented locking device holds tube in rigid 
alignment while rolling tubes and provides flexibility when 
in operation. 


Type 2500 is also a sectional return bend with separate 
U-bend and two-piece yoke. It is used for condenser 
installations and top rows of vertical furnaces. 


THE OHIO STEEL FOUNDRY CO. 
LIMA, OHIO — Plants at Lima and Springfield, Ohio 


District 

offices in Chicage Detroit Pittsburgh 
Cincinnati Houston Son Francisco 
Cleveland New York St. Lovis 
Dallas Philadelphia Tulsa 
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..-have these BIG advantages: 


® Completely Engineered ® Skid Mounted 
Standard Units © Gas or Electric 
® Guaranteed Driven Pumps 
Performance ® Trade-accepted 
® Automatic Operation Accessories 
® Prefabricated Piping ® Low-cost, 
Tractors Use Almost Half ® Shop Assembled Easy Installation 
Total Farm Oil Products 
Fa mpt i motor fuel Send Us Details of Your Requirements 


Gas analysis...Maximum pressure... Temperature...Maximum 
volume at minimum pressure...% removal of butane desired. 


We will submit our recommendations without obligation to you. 


OIL and GAS DEPARTMENT 


CHEMICAL PLANTS DIVISION 


Opens Consultant Office BLAW-KNOX CONSTRUCTION CO. 


is rened nsult 
Houston, 658 M. & M 
rve as consultant i 


321 Penn Ave., Pittsburgh, Pa. © 1341 Sowth Boston, Tuls 


es est 


Publishing Company Publication 








Get thi 


=new— 


HAND 


TOOL ABOUT TO BE INSERTED IN “KARBATE” PIPE. 


threader for 


Karbate 0 


BRAND 


TOOL REMOVED. NOTE CLEAN, SHARP THREADS 


A 
TOOL CUTTING THREADS 


W RITE to National Carbon today and ask us for 


complete information on the new hand- 


threading tool for use with “Karbate” impervious 
graphite pipe. The new tool eliminates the need 
for an expensive lathe and is easy to carry to any 
job site. It cuts ““Karbate” impervious graphite like 
wood ... delivers clean, sharp threads... is 
inexpensive to buy. If you like, we'll have a salesman 
call and demonstrate the tool to you in person, 


without cost or obligation. 











MORE THAN DOUBLE 
THE USABLE LIGHT!... 


the invention of flash 
Eveready’ No. 1050 


than double 


The biggest news sinc 
lights—the brand new 
flashlight battery gives mor 
the usable brilliant white light for critical 
uses chan any other flashlight battery we have 


ever made 


NO METAL CAN TO LEAK OR CORRODE! 





The terms “Karbate” and “Eveready” 
are registered trade-marks of 
NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17, N. Y. 
District Sales Offices 
Atlenta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


Foreign Department: New York, U. S. A. 


These products sold in Canada by 
National Carbon Limited, Toronto ¢ 











Digest of Recent U. S. PATENTS 


Pertaining to PETROLEUM REFINING 


Compiled by HEINZ HEINEMANN 


From the Official Gazette, February 14, 21, 28 and March 7, 1950) 
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CENTRIFUGAL 
PUMPS RECIPROCATING 
PUMPS 


BUMLDERS OF OUTSTANDING PUMPS SINCE 1869 


8001 


Turbine Drive Horizontal Split Case 
8000 C Multi Stoge Centrifugal Pump 


Motor Drive Merizental Split Case 
Double Suction Centrifugal Pump 
4049 A at, 


T St Close Coupled Centrif 
a ugo! jo — Tuslune Orive Close Coupled Cen- 
trifuge! Pump 


942 ty 


Durable Duplex, Outside End Packed, 


Single Style, Pocked Piston Pettern 
Plunger Pattern Steam Pump 


Steom Pump 


Durable Duplex, Packed Piston Pat Side Pot 
tern Steam Pump 


Horizonte! Duplex, Dowble Acting, 
Piston Type, Oil 
Power Pump 


ESTABLISHED [869 


DEAN BROTHERS PUMPS /NC. 
INDIANAPOLIS /ND. 


327 W. TEn™ §r. 
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CATALYST PREPARATION, 
ACTIVATION, AND 
REGENERATION 
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SHOPPING FOR BLOWERS? 


Look at R-C dual-ability with its wide selection 
to suit almost any job 

Asking Roots-Connersville about blowers, exhausters and gas 

pumps has been standard practice among buyers for almost a 

century. That’s because building such equipment is the only job 

we do. We're outstanding specialists in handling gas and air. 

You'll gain from our wide varieties of sizes, types and capacities 
from 5 cfm to 100,000 cfm. We're the only manufacturers offering 
you the dual-choice between Centrifugal and Rotary Positive 
designs—and that dual-ability is important when it comes to 
matching the units to the jobs to be done. 

So—when shopping, be sure to call on Roots-Connersville, the 
specialists. When you're interested in vacuum pumps, meters or 
inert gas generators, we're equally well fitted to fill these needs, too. 

ROOTS-CONNERSVILLE BLOWER CORPORATION 


505 Cresent Avenue. Connersville, Indiana 


Rotary Positive Gos Pump, rated 
1,500 cfm, installed in 


western refining com- ROTARY 


Type of Centritugal Blower 
supplied te an oil com- 
pony in Texas. Capacity, 
13,000 cfm. 


ONE OF THE DRESSER INDUSTRIES 


Publication 











Only one rolled steel floor plate Pree 
gives you complete anti-skid protection 
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POLYMERIZATION AND 
CONVERSION 





U.S.P. 2,497,106. Apparatus for Pyrolytic 
Conversion of Hydro: arbons K 1 
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U.S.P. 2,497,107. Process of Polymeriz 
ing Conjugated Dienes in the Presence 
of Selected Alkyl Esters of Mercaptyl 
Undecanoic Acids as Polymerization 
Regulators. K H Web t rt 


@ NEW BNEW NEW NEW NEW BNEW @ NEW BNEW R 


A.W. ALGRIP wv diet 
A Product of ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN 32, PA. 
Gentlemen: Please rush me »mplete information and a FREE 


¥f yo PAGE A.W. ALGRIP Booklet 
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dvcte PERMACLAD Stoiniens Cled Steet * AW. SUPER-DIAMOND Floor Plete © Billets 
Plates © Sheets « Strip * (Alloy end Special Grades) 
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replacement parts close to all major re- gulalinhdieb tine tau $id Gli ikke 
centers. You get SERVICE with PETRECO. _ facts! They're available trom 


PETROLEUM RECTIFYING COMPANY 
$121 $. WAYSIDE DRIVE + HOUSTON 1, Texas 
648 EDISON BUILDING + T2LEDO 4, ONO 
530 W. 6th STREET + LOS ANGELES 14, CALIF 


PETRE<O 
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U.S.P eae Conversion of Hydro- 
carbons. I The Poly 


U.S.P. 2,497,940. Conversion Process 
j , 


U.S.P. 2,499,796. Polystyrene Resin and 
Polymerization Process. |. | 
1) meee 


U.S.P. 2,498,999. Manufacture of Isobu 


The smooth, tough surface of electro- 
i) deposited LEKTROMESH +e 





the great uniformity of hole size—the wide range of CRACKING AND REFORMING 
commercial “mesh” sizes (25 to 400)—the valuable 
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ductility and the tensile strength of 50,000 to cm  Oee Ye Geant Mnocine 
100,000 psi—and the fact that it can be - ass 
eta f ed Dr 
stamped, cut, drawn and even scraped without = endothermically pr cing unsatur 
distortion of its mesh, all make oll Pll oO rt F piniatenar 
LEKTROMESH aed 


ideal for precision filtration when you need i ~¥ - 4 " semperate 
pure nickel, pure copper, or a combina- 
, U.S.P. 2,498,840 Catalytic _Cracking o 
tion of copper-nickel. Dileobutylene. F. B. J to Star 
ard Oil Development Compas 
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1O BUILD OR NOT TO BUILD 


The smaller illustration is of the vacuum cup 
handling equipment operating in conjunction 
with the 2-Hi Cold Rolling Mill. Because of the 
massive size and weight of individual brass bars, 
all handling is mechanical, 


This Mill, designed and constructed by Stone 
& Webster Engineering Corporation, is capable 
of producing the heaviest non-welded coils of 
strip brass, and includes the largest cold 
breaking-down mill in America, 


For Scovill Manufacturing Company, 
Stone & Webster Engineering Corpora- 
tion carried on continuing studies of the 
client’s production operations over a 
period of four years. Analysis was made 
of production pattern for anticipated 
requirements, with costs of production in 
proposed mills compared with costs in 
the existing plant. 

Companies today, faced with improving 
production facilities or lowering cost of 
plant operation, find comprehensive 
engineering reports by Stone & Webster 
Engineering Corporation valuable in 
developing sound, long range production 


plans. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC, 





j1F YOU WANT TO KNOW| 
| ABOUT TUBE CLEANERS | 


ask the men whw use them 


Wh, do the men on the firing line in a tough 

job of still tube cleaning, almost invariably 

' ; 

/ demand Lagonda where they have any choice? 


| 
ANT i It is because the Lagonda has the power and 
/ 


stamina to tear through the job quickly, to 


A G ON D A make a mear, task easier, to complete its assign- 
j 





ment without failure or undue trouble. 


- 


/ ; According to one refinery engineer, the only 


thing his men worry about is that “the excep- 
tional power of the motor will tear up the 
cutter head.” This has never happened. And 
it will not, either, if it's a Lagonda cutter head 

-for while the 1100 series Lagonda cleaner, 
with its ball thrust bearings and full lubrica- 
tion system, transmits all the power of com- 
pressed air with practically no friction loss, 
the Lagonda cutter head of any type is built to 
take it, developed through long experience to 


balance the power of the motor behind it 


If you want an authoritative opinion on 
tube cleaners, ask the men who do the work. 


They know. 


ELLIOTT COMPANY 
Lagonda Division, SPRINGFIELD, OHIO 


Plants at EANNETTE PA. © RIDGWAY. PA 
AMPERE N J. © SPRINGFIELD, O. * NEWARK, N J 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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U.S.P. 2,498,838. Synthesis of my eame. 
U.S.P. 2,499,435. Control] of Corrosive thor bstantial depol n of — oh Bn he Standard Oil 
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conditions in Condensers of a Fixed ad é 
a meng ag Cracking Unit. C. H \ CO/H mixture 1s passed under 
\V ; Standard Oj ¢ U.S.P. 2,497,761. Synthesis of Hydro synthesis conditions in contact with a 
carbons. k to Philhps Pet t vulent fluidized catalyst form 
eum lefined upper level whi 
the catalyst mass from ar 
nd low lensity catalyst zone 
withdrawn from this mass by 
eat exchange. A major portion 
luct gases withdrawn from 
t is recycle at the tempera 


hdrawal directly to the cata 





U.S.P. 2,499,704. Process for Heating 
Granular Solids. F. Utterback a | 
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CUT Tank Car Cleaning Time 75%! 
ELIMINATE “Steaming-Out” Time! 





ALKYLATION 





U.S.P. 2,498,567. Process for Producing 
af ry Mf 


= i | The Fast, Money-Saving Oakite Way 





HE most efficient interior tank car cleaning method is the one which 
brings about the fastest turnaround and greatest availability of carriers. 
Satisfying these essential requirements perfectly—with economy and com- 
plete thoroughness—is the Oakite Interior Tank Cleaning Unit. Here are 
important reasons why so many refineries use this specially engineered 
unit to speed up turnaround and increase availability of tank cars: 


@ Cuts cleaning time 75% . . . eliminates brushing, 
scrubbing, steaming-out. 





@ Cleans, rinses automatically... frees personnel 
for other duties. 


U.S.P. 2,499,488. Synthetic Process for @ Combines heat, force and heavy-duty Oakite de- 
Manufacturing Olly Products. A. Gis tergency to remove thoroughly even the most 


pagnie Francaise de Raf 
Soc. Anot stubborn residues. 
: P t Near you is an Oakite Technical Service Representative Ask him for FREE 
technical data on the Oakite Interior Tank Cleaning Unit. Or write for 
FREE, illustrated Bulletin F7679 containing factual story of this modern 
Oakite method. Oakite Products, Inc., 50D Thames St., New York 6, N. Y. 
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= 2,497,176 Hydrogenation Cata Arey oe gvic® 
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Technical Service Representatives in Principal Cities of U. S$. & Canada 











STRONG Dual-Orifice 
Assembly gives Greater 
Accuracy . . . Rugged Service! 


Strong's Continuous Boiler Blow- 
down Assembly includes a Strong 
block steel Evrtyte* Valwe (1). a 
strainer (2) and an orifice block (3 
custom-built and accurately sized 
for your own job conditions. 

The assembly is essentially two 
orifices arranged in series. “The first 
orifice (valve) is variable . . . . the 


“ee ond i* fixe a. ‘ orrect propeortion- 
Also available in ovt- 


ing of orifices provides extremely 
side screw and yoke. 


accurate control and reduces wire 
drawing. 

Strong Evrtyte steel valves have special Anum-Metl \f 
seats and dises of 750 Brinell surface hardness for long 
life. Available for pressures to 1500 psi I temperatures 
to 800° F. or 6000 psi non-shock cold service. 

Let us cus -size your continuous blowdown system 
Send for Catatog No. 68-R and our Continuous Blowdown 
’ 


Check-Chart today! 


STRONG, CARLISLE & HAMMOND COMPANY 
1392 West Ird Street 
& Cleveland 13, Ohic prey ery 


Reducing Valve Ne. 80 Series Trap Strainer 
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U.S.P. 2,497,932. Hydrocarbon Synthesis 
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Operation. }. | andar 
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U.S.P. 2,497,964. Synthesis 
carbons. S. 1). Surmmerford 


U.S.P. 2,498,845. Hydrocarbon Synthesis 
Reaction. | Smit al R. W 
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U.S.P. 2,497,954. Method for Removing 
Emulsifying Agents from Amine So 








Long life for 
heat exchangers 
starts right here! 


CHASE 
ANTIMONIAL 
ADMIRALTY 


(@ Patented aio) 


Thousands of installations 
since 1935 prove that long 
service life starts with Chase 
Antimonial Admiralty 
Here's why: 

Admiralty with an 
antimonial content of less 
than .007°° (the minimum 
set forth in Chase Patent 
No. 2,061,921) cannot be 
depended on to guard against 
dezincification under all 
conditions. For a wide range 
of applications, .015% is 
the smallest safe amount 
Chase makes sure you get this 
minimum despite normal 
commerical variations 
— by using a nominal 
content of .035 

That's the time-tested 
Antumonual Admiralty — 
patented by Chase, made only 


by Chase. Get the facts today 


The Nalions He ft 
BRASS & COPPER 


anta 8A wor 
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1 Gulf Publishing Company Publicati 
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Oil Dev 
Acid-« 
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NOT l CENT for Repair 
f 
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Parts tor 444 Nicholson 
Steam Traps Installed in 2 Years 


Here is added 
evidence of 
the remarkably 
low maintenance 
Nichol 
expansion 


U.S.P. 2,498,559. Desulfurization and 
Conversion of a Naphtha. F. T. Layne 
by t The M. W l 


Cc. R 


costs of 

son 

Pressure: 0 to 250 Ibs. without change of valve 

or seat. Length: 18° to 40”. 2 types: thermo 
static, continuous flow 


steam traps. in 
the 2 years Bradshaw & Co 
have been distributing them 


in the Pittsburgh area they hove in 
stalled 444 traps. But they hove re 
ceived not one order for repair ports 
And examination of traps in continuous 


FOR ALL EQUIPMENT 
Using Steam or Hot Water 


a ~ 
Absorption Stills 


Petrolatum Tanks 


drainage service for at least 18 months 
showed 





Pipe Coils 
Radiators 
Reboilers 
Steam Stills 
Tar Tanks 
Wax Tanks 


Agitotors 
Evaporators 

Gas Holders 
Heat Exchangers 
Heavy Oil Tanks 
Kettles 


at steom pressures to 250 Ibs., 
HEAVY OILS AND WAXES 


no sign of valve cutting 





Easily Installed, Low Cost 
is easily adjusted to 


U.S.P. 2,497,067. Mineral Oil Composi- 
tion Containing a Thenylamine. H 
l) Ha nd Inkas cz t 


CATALOG 448 + 
or see Sweet's 


Because valve 
pass condensate ot any temperature 
below 212° F., these traps are also 
widely used for regulating temperature 


of equipment 


U.S.P. 2,497,099. Addition Agents for 
Mineral Oil Lubricants and Compo- 
sitions Containing the Same. H. G 


W. H. NICHOLSON & CO., 207 Oregon St., Wilkes-Barre, Pa. 














CONTROL BY 
AIR POWER 


. with the Wheeleo Pneumatic Capacilog! 
bor safety 
or motors are a hazard 
fixed position changes of fuel or 
medium are injurious to your product 


SUPERIOR tube bundle and head for 48” hea* exchanger 


FOR NATURAL GASOLINE PLANTS— 


use SUPERIOR equipment! 


SUPERIOR 


exact 


——— — 
ern 





where electric contactors 


for results — where 


hout the industry for 


caretul attention to 


rmducts 


know? throu 
plans and 
efficient 


kK ane 
Get instant indication, permanent 


record and control with the smooth-flow ing 
power of air— get the Wheelco 
Pneumatic Capacilog 


peciheatior hur pre contribute to 


modert opera " wherever they ire im use 


WHEN YOU WANT A FINISHED JOB, CALL SUPERIOR’ 

Wheeleo instrumentality adds safety 

| ALSO 
FRACTIONATING TOWERS HEAT 
EXCHANGERS SCRUBBERS AND 


| RETUBING OF HEAT EXCHANGERS 


and product uniformity 
AND ASME ot 
' Write for Bulletin C2, Wheelco Instruments Company, 
701 W. Harrison Street, Chicago, Illinois 


ERTIE ED BY 
NATIONAL BOARD 
FOR INFORMATION 
OR ESTIMATES CALL AMARILLO 3-4395 


wheelc @ 6) etectranic contrals 


SUPERIOR MANUFACTURING COMPANY 


Aamae8rees 











Provide extra stamina, and 
resistance fo erosion and corrosion 


USE 70-30 


FOSTER WHEELER used approximately 
70 tons of 70-30 cupro-nickel tubing 
(%" OD x 13 BWG) fer this and 1! 
similar high pressure feedwater 
heaters. 


CUPRO-MICKEL TUBING 


in feed water heaters, condensers, and evaporators 


Performance of 70-30 cupro-nickel tubing in 
marine applications...especially in naval service 
...has proved the dependability of this alloy 
under severe operating conditions. 

Its resistance to pitting and other forms of cor- 
rosion is outstanding. The notable service records 
it has established in salt water service amply justi- 
fy its use in other fields where corrosive and ero- 
sive effects of water and steam are encountered. 

Such applications include heat exchangers in 
the petroleum and chemical industries, condens- 
ers in shore power stations, and feed water heaters 
everywhere. A typical example is the above unit 
built by Foster Wheeler Corporation of New 
York City. 


In applications of this sort the cupro-nickel 


alloy offers the advantages of superior strength 
at high temperatures and superior resistance to 
ammonia and other corrosive contaminants of 
steam. 

Cupro-nickel makes possible high economies. 
Enjoy all the advantages this alloy offers. Send 
us details of your tubing problems, for our sug- 


gestions. Write us today. 


ayy | NC 0) seca. 


teeoe weer 





Over the years International Nickel has accumulated a fund of useful 
information on the properties, treatment, fabrication and perform 
ance of engineering alloy steels, stainless steels, cast irons, brasses, 
bronzes, nickel silver, cupro-nickel and other alloys containing nickel. 
This information is yours for the asking. Write for “List A” of 
available publications 


THE INTERNATIONAL NICKEL COMPANY, INC. wew'ron's.x 


Publishing Company Publication 











TEFLON Gaskets | 


& Packing Defy 
Chemical Attack 


Stay in Service Months 
Where Others Fail in Hours 


manutacturer 
tor a pump 
packing 1s 
‘ where all 
We 


about 


Last November we s one 

i Tetlon-Chemis | packing 
! ry pe 

other pack thin hours 

have hundreds ts ar 

Teflon-Chemiseal 


reports 


w Service gi 


askets and pa 


Vek ” yo 


atlacKke y Te ac 


Here's why 


cannot be 
1, solvent, or 
mtamtr any material 
g. Teflor 

pperiness 
letace: 


also possesses 
Teflon gaskets 


never when joints 


opened can be used over and 


Teflor 


They pert 


“chin never seize a 


it tree Spindie Operation 


Teflos ets and 


They can save you 


vestigate Chemuseal gas 
hundreds of 
s and countless production lelays 
CHEMISEAL #810W 
™™ SOLID TEFLON CUP. 
AND-CONE PACKING 


Tef 


Kings 


One of many 
Chemis pa 
| Chemin 


sire 


TEFLON -JACKETED 


OR SOLID TEFLON 
GASKETS 


MOULDED SHIELD TYPE 


ked oni” 
SASAEAEK 
WOVEN ASBESTOS 


OMPRESSED ASBESTOS 
TEFLON JACKET 


Phone 
packing 


urele ’ tne 


problems 


bring your gasket 


Teflon Products Division 


UNITED 
STATES 
GASKET 


COMPANY 


682 N. 10th Sr. 


Camden, New Jersey 


| 
| 
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U.S.P. 2,497,132. Lubricating Oil Com- 
position. | \. Mikeska t 
(nl Development 
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Oil Compositions Con 
Salts of Boro-Diol 
| t | 
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U.S.P. 2,497,521 
taining Amine 
Complexes. ( | 
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U.S.P. 2,498,961 


Mineral Oil Composi 
tion, | A. Ob tto S \ 


U.S.P. 2,499,710. Anticorrosive Lubricat 
ing Oil and a Process of Fractionating 
Alkali and Alkaline Earth Metal Pe 
troleum Sulfonates. | | Wil t 

Oil ¢ nas Ca 


U.S.P. 2,498,863. Lubricating Oil Com 
position t ba t ‘ ( ! 
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U.S.P. 2,498,628. Lubricants and Ex 
treme Pressure Additives Therefor 


| SIDE ENTERING 
MIXER 

FOR 

 OILMEN 


entering agitators 
for 


Eastern side 
are specially engineered 
large tank installations. Mate 
rial tending to settle during 
mixing is kept in motion by 
the propeller; bottom precipi- 
tation is thus prevented. Cast 
ribbed bases supporting motor 
and stuffing box insure rigid 
eliminate wear 


alignment 
and leakage 


These heavy duty mixers are 
available with pressure stuff- 
ing twin rotary seal or 
mechanical rotary 
with outboard stuffing 
which can be repacked without 
emptying tank. They're 
ered with motors rated 
4% to 30 H.P., with 
ing speeds from 400 to 1725 
R.P.M 


WRITE FOR FULL DETAILS 


G45 


INDUSTRIES, INC. 


20 REGENT STREET 
EAST NORWALK, CONN 
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Why Zallea Joints Last Longer 


CONTROLLED WELDING metallurgists, after analyzing the many 


known welding processes, found that by 





WHEN THE “HEAT'S ON” 
Over six ars as a large oil refinery 


installed ) non-equalizing expansion ASSURES LONGER 


joints in its reactor piping. Within six 
months these snes fai unable to EXPANSION JOINT LIFE Heliarc process and adding a grain re- 


fining procedure to the finished weld, 


adopting an exclusive variation of the 


withstand tu terrifi t hment of 
SEER ER ishment oO In a corrugated expansion joint, the 
112 ) ten atures These they could produce a corrugated bellows 
‘ deflection stress varies directly as the 
were ‘ v Zallea Expansion ” that under accelerated flexing tests failed 
bellows thickness. And, the life of a cor- 


Zallea pe 101 i o of which 


rugated oint varies as the 


cube of kness. Therefore L r Life Assured 


is show! 


I if ith cor yat lho 
are givil tre le-tre wim - : rrugated bellows In over 100 bellows tested with Zallea 


F a uniform thick oug t 
Actually t ts look al am . eee ickness throughou trolled welding, not one failure oc- 


Only in Zallea Stainless Steel Expansion 


Hew oll . 
aloy st curred within 30 degrees of the weld line 


Joints are you assured of this optimum More important was the fact that these 


) on becat ll alone pre ri . 
conditi «cause Zallea alone produces bellows lasted four to eight times longer 
a longitudinal weld of the s c ck- 
os ne ts ame thick than bellows having a shielded arc weld- 


ness as the ing 


bead. The two unretouched photo- 








Welding Methods Tested macrographs below illustrate the ex- 
Accelerate g tests of corrugated clusive Zallea f / welding technique 
vat the resultant weld ss compared to the welding procedure 

similarity ends. The ine bead " lded arc weld was detri ed } expansior ints. When you 
exercised i mental to t | of the bellows because want the best in stainless stee! expansion 

failure always occurred across the weld oints, always specify ZALLEA . . .you'll 


thickest section of the bellows. Zallea find it pays! 


operation in pour 


always specify ZALLEA 


Weld bead of Zallea Expansion Joints (Compare fine grain of weld with illustration below) 
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oints. A text book 
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U.S.P. 2,498,546. Manufacture of Halo- 
qunetes Hydrocarbons. E. Gorin t 
ny-\ OV nm 
U.S.P. 2,497,349. Production of Alicyclic 
Alcohols. A. Farkas and A. I. Smit! 
U.S.P. 2,497,304. Preparation of Car to Ur Oil ¢ nat 
boxylic Acid Anhydrides. \W ‘ 
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the MAL OPEN “0a 


for every industry! 


IT’S Blaw-Knox Electroforged Steel 
Grating! Exceptionally strong, elec- 
troforged into one solid piece. Non- 
slip twisted bar for safe, sure footing. 
Maximum open area. Self-cleaning, 
no sharp corners to clog. Easily in- 
stalled and easily maintained. Adapt- 
able to many uses, indoors and out, 
for every industry. 








MEETS ALL SEND FOR 
REQUIREMENTS FOR BULLETIN 2296 


Open flooring Blow-Knox 
. Electroforged 
Sidewalk doors Stair Treads. Three 
3 ‘ types evoilable: Rolled 
Bridge surfacing diamond checker plate nos- 

ing (illustrated), twisted cross- 
Catwalks bor nosing, or abrasive nosing 











Subway grating 
Sidewalks BLAW-KNOX DIVISION 
of Blaw-Knox Company 


Stair treads 
20 ‘ Bonk Bidg., Pittsde 72, Pe. 
Many other uses ‘Offices in Principal =_- 


BLAW KNOX ELECTROFORGED 
a STEEL GRATING 











Du Pont Research 


Research on Fuel Performance 


in Engines Available Today 


The final measure of any fuel’s performance is 
its behavior under actual driving conditions 
That is why Du Pont maintains two road test 
fleets. One, a passenger car fleet, is located in 
the East; the other, made up of heavy duty 
trucks, is based at El Monte, California. To 
relate the findings from these operations with 
future developments, Du Pont also operates 
cars with experimental high compression en 
gines, some of which utilize compression ratios 


as high as twelve to one 
g 


66. uy. 5. eat. OFF 
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Basic Long Range Research on 


Fuels of the Future 


Just as engine design and characteristics change 
to give better performance, fuels likewise must 
be changed to meet new demands. To antici- 
pate these changes, Du Pont is studying the basic 
nature of combustion, both from a physical and 
a chemical standpoint. The work is directed 
not only toward improvement of present anti- 
knock compounds and other additives, but 
also toward the development of new com- 
pounds which will help refiners meet the 


higher performance standards of the future. 


USE DU PONT TETRAETHYL 
LEAD COMPOUNDS 





BETTER THINGS FOR BETTER LIVING 











In Two Ways 








\ 


An Up-To-Date Informative 
Program . «+ The results of Du Pont research 


on fuels, fuel utilization, and fuel blending problems 
are available to all refiners. Some of these findings 
are in the form of published papers. Other informa 
tion which may apply directly to problems that 
confront you can be obtained from Du Pont Sales 
or Technical Representatives. 


Organized Attack on Industry- 
Wide Problems + ++ Many problems, 


such as sulfur-tetraethyl lead interaction in motor 
fuels, are common throughout the industry. Du Pont 
is aware of such problems and has launched a con 
certed attack upon them through all phases of re- 
search. In many instances this involves physical and 
chemical studies of fuels and combustion processes 


Facilities to Work on Your 
Problems + «+ The center of DuPont Petro 


leum Chemicals Research is located at Deepwater, 
N. J. Here extensive facilities exist for research on 
problems involving fuels, their components, or their 
use in internal combustion engines. In addition to 
these studies, requirements for the future are con- 
stantly being explored in the Company's Wilming- 
ton Experimental Station, for which a new $30, 
000,000 expansion project is nearing completion 


Du Pont Research 


Reports are 


Available on Request 


Material on TEL and Additives 


A number of papers recording the results of 
Du Pont Research on various problems have already 
been published. Among these, the following may be 
obtained through your Du Pont Representative or 
the nearest Du Pont District Office 


@ Sulfur-Tetraethy! Lead Interaction in Motor Fuels 
—By H. K. LIVINGSTON 
Effect of Sulfur on Combustion of Leaded Gasoline 
—By H. K. Livincston, J. L. Hype, 
M. H. CAMPELL 


Inhibition of Deterioration of Cracked Gasoline Dur- 
ing Storage—By C. J. PEDERSEN 


The Effect of Sulfur Compounds on Octane Number 
of Leaded Fuels— 
Part 1—Comparison of Different Sulfur 
Compounds 
Part Il—Sulfur Antagonism in Different Fuels 
By H. K. LiviNGSTON 





that Dy Pont mokes mony products used 

in the automotive field? These include the 

famous No. 7" line of rodiator cleansers, sealers, and 
inhibitors, No. 7" Polish and “Duco” Wax, Zerone 
ond “lerex” anti-freeze solutions, ond many others 








*t¢ us. pat OFF 


BETTER THINGS FOR BETTER LIVING . . . Through Chemistry 


MAKE DU PONT THE SOURCE FOR ALL 
OF YOUR GASOLINE ADDITIVES 
+ TETRAETHYL LEAD COMPOUNDS 
Motor Mix Aviation Mix 
* ANTIOXIDANTS 
* METAL DEACTIVATOR 
* OVeES 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) 
Diviston 


PETROLEUM CHEMICALS 


Wilmington 98, Delaware 


District \ Wilmington, Del. - Chicago, | 


Laboratories } Houston, Texas - El Monte, Calif 


District \ Wilmington, Del. - Chicago, Ili. - Tulsa, Okle 


Offices: 


Houston, Texas - Los Angeles, Colif 








Tulse, Oklo 
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U.S.P. 2,499,515. Oxidation of Aromatic 
Hydrocarbons Whip sami 
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Hydrocarbon Mixtures L. H 
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OLIVER PRECOAT FILTER 


Trap residues—separator box emulsions—sludges . the Oliver 
Precoat Filter can effectively handle these wastes by dewatering 
sludges and breaking oil-water emulsions, resulting in stocks for 
refinery re-run and water ready for disposal in public streams. For 
example, a refinery is obtaining an oil phase carrying only 2/10 of 
1% sludge and only a trace of water; the water phase is compara- 
tively oil-free 


Oliver United engineers, calling on their 42 years of filtration expe- 
rience and their many varieties of filter types, developed this closed 
type, continuous vacuum precoat filter for handling refinery wastes. 
It's proving a boon to refineries in connection with this vexing 
problem. 


A letter or phone call to our nearest office will have a skilled refin- 
ery filtration engineer at your plant whenever desired to make a study 
and recommendations for a filtration plant to handle the wastes 
properly. 

eee 

Another very profitable use of the Oliver Precoat Filter in refin- 
eries is in connection with contact clay handling. Many are in service 
providing continuous handling, great reduction in oil losses over 
other methods, and more easily handled cake. 


New York — 33 West 42nd Street 

Chicago — 221 N. La Salle Street 
Oakland — 2900 Glascock Street 

San Francisco—260 Calif. St. 

Hazleton, Pa. © Oakland, Calif. 
Export Sales Office—New York 


Factories: 
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STAINLESS STEEL 


teia- 


== 


x** * 


In the fiery bowels of the bigh 
octane consumers as well as 
throughout the cracking line 

. in bubble caps, expansion 
joimts, risers, stills... 
ENDURO’'s performance and 
staying powers have won full 
recognition among oil men. It's 


the dependable metal! 


3-STAR RATING 


ON THE 


ENDURO Stainless Steel, on duty in the 
hot spots” along the refinery line, comes 
out of the ordeal with a 3-star from oil men 
everywhere. * Star number one—for its 
stubborn, unyielding resistance to blister- 
ing heat (or with equal strength—subzero 
cold). %#*% Star number two—for its equally 
creditable stamina under both constant and 
variable high pressure, that less valiant 
metals cannot take. **#* Star number 
three—for its great resistance to corrosion 
and to rust, to destructive gases and fumes. 


we HIGH OCTANE LINE 


The NET RESULT of all three is .. . (1) 
maximum “on stream” time ...(2) minimum 
maintenance, repair and replacement... 
(3) greatly extended equipment life. Add to 
this low-cost cleaning of its smooth, pore- 
free surface that cleans so completely and 
so quickly. The only possible final result 
is HIGHER PROFITS. In the long run 
ENDURO pays handsomely! 


Check for details and estimates—today—with 
your equipment source. 


WW enecx ALL 12 ADVANTAGES: Rust- and Corrosion-Resistance ¢ Heat- Resistance 
* High Melting Point « Low Coefficient of Expansion © High Strength « Good Dimensional 
Stability « No Metallic Contominetion « Easy to Clean © Easy to Fabricate © Eye Appeal « 

Long Life « Low End Cost ¢ Whot more con be desired in a material? 


For Complete Details Write 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division, Massillon, Ohio «© GENERAL OFFICES, CLEVELAND 1, OHIO © Export Dept 


Chrysler Bidg., 


New York 17, N.Y. 
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ECONOMY 


AT MODERATE INITIAL COST 


100 to 4000 


HORSE POWER RANGE 


600 * GA., 750° F. 


STEAM PRESSURES 


t 
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Esso Labs Develop New 
Agricultural Fungicide 


agricultural fung 


sso Lab 


West roues oe Anenyene 


' 
Six Scurry r ils ple ana 


MURRAY 
STEAM TURBINES 


TYPE UV MULTISTAGE 


The Type UV Multistage Turbine is available in from two to ten pres- 
sure stages making Multistage steam economy available at moderate initial 
cost. Horsepower range is from 100 to 4000, steam pressures up to 600% 
ga., 750° F., condensing or non-condensing. Several governors and accessories 
adapt UV Turbines to practically any mechanical drive within the capacity 
range. 

Pictured is a 5 Stage UV Turbine developing 325 HP at 6200 RPM 
operating condensing. Turbine is equipped with variable speed oil relay gov- 
ernor, pressure lubrication and vacuum breaker, and is in use driving a cen- 
trifugal compressor for refrigeration. 


Contact your Murray representative for prices and 
engineering information or write for Bulletin 1-122. 


BURLINGTON, IOWA IOWA 
BUMDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 


“ iad 
»mpany Publication 203 








VAPOR BALANCING AT 


STANDARD CONE ROOF PRESSURE 


THE ORY r 
SEAL GASHOLDER VAPOR BALA 
NCING SYSTEM 








SCIENCE and 
TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich 











Products: Properties, 
Utilization and Analysis 





Antiknock Effect of Aromatic Com 
pounds. The Effect of Aromatic Com- 
pounds on the Vapor-Phase Oxidation 
of Fuels. Part 2. The Antiknock Effect 
of Aromatic Compounds in Engines pproaching that re ‘ 

\ j rin 55 cet s ‘ st ry kn eng Bromination Methods of Measurin 
. mut there ONS Unsaturation in Motor Spirit—A Critical 
Survey. | F. Witson ur. inst 
roleum, 36 (1950), pp. 25-42 


\ , 
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Fuel Oil Gas Oil Blends 
net ’ 36 


Estimating Oil Yield of Oil Shale from 
Its Specific Gravity. | © Fr Nu 
} . ty 22 


Bitumen Horizons 
‘ , troleu 36 





These abstracts from the current 
literature of science and technology - 
(not including trade journals easily Manufacture: Processes 
available) were prepared by Drs. and Plant 
Leslie and Coats of The Leslie Labora- 
tories, Traver Rood, Ann Arbor, Mich., as : 
which will supply, at cost, photostatic Heat and Mass Transfer in Fluidized 
copies of original articles. Complete Systems. kh ii I N 
or limited bibliographies covering MPIELSE new 
. cial topics by title, abstracts, 
Microdetermination of Knock Charac a plete 4 also may 
teristics of Motor Fuels AN ALEX be had by crrangement with the 
, ne : . lLeboratories. 
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s and gas 1s 


authors measured the 
and mass transfer between 
particles and the gas stream for 
activated alumina fluidized 

re obtamed in a vacuum- 

tube 2.3 inches in diame 


for particle-size ranges of 14-20 
%)-2 nd 35-48 mesh were studied 
i Df air was varied 


m JOO ft 5 wounds per hour (square 


foot.) Var ms in void space and par 
| ticle density were insufficient to estab- 
lish completely the influence of these 

a } 


variables. However, in mmplete lata ir 
' : 





icate a stnall increase im the coefficients 


density i 


TEM T-DEMSITY TYPE Deeprun a 


BCO Determination of Mechanism of Cata- 


lyzed Gaseous Reactions. Kk. H. Yano 
and ©. A. Hovcen. Chem 
46 (1950), pp. 146-57 

r author 


THE DEPENDABLE STANDARD... 
MODERNIZED WITH MANY ADVANTAGES FOR 
APPLICATOR, ENGINEER, USER 


L. Lighter Weight 6. Cleaner 


2. Lower Thermal 7. More Durable 
Conductivity . —_ 

3. Controlled Uniformity 8. Easier To Apply 

4. Attractive Smooth Finish ” Precision Pipe Fit 

5. Greater “Ductile Simplified Thickness 
Strength’’ Standards 


Pabco’s patented process lutionizes the natural —s 
insulation superiorities of 85% Magnesia. Specify it 
for your projects 

W rite nearest fice below for your copy of our 

, comprehensive catalog and engineering reference 


yn heat insulation 


THE PARAFFINE COMPANIES, INC QO 
INSULAT N DIVISION pasce 
SAN FRANCISCO, 19 NEW YORK, 16 


Thermal Activation of Attapulgus 
Clay. Effect on Physical and Adsorptive 
Properties } 


42 








PLUGS ARE OUT WITH CHLORINATION — 


Costly plug cleaning, with its high labor bills and lengthy 
equipment down-time, goes out of the condenser and heat 
exchange picture the minute chlorination arrives. 


This proven process for cutting the costly effects of back 
pressure and poor heat transfer characteristics caused by 
slime, really works, as one Southern Power Station found 
out when they began using the W&T De-sliming Process. 
In just six months after W&T Chlorinators were installed, 
cleaning and excess steam costs were reduced from $1450 
showed an overall saving in excess 
steam costs of $16000 in a year. 

Such savings are indicative 
your condensers may be made to 


per month to $250 per month and a later survey 


of how 


operate 
more economically and with far less outage when 


W&T Engineers install chlorination to fight your 
slime problems. 


To learn how chlorination may be profitably 
applied to your heat exchange equipment and to 
take advantage of W&T’s 35 years’ experience, 
write today. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
Belleville 9, New Jersey 


Represented in Principe! Cities 





FOR COMPLETE SERVICE 
AND DEPENDABILITY 


You can't beat INTERNATIONAL REFINERY 
MIXING EQUIPMENT for the most rapid and 
economical blending of Gasoline, Gasoline 
Ethyl mixing, lubricating and fuel oil blending, 
as well as by-products liming, caustic and 
doctor treating .. . This up-to-date equipment 
is indispensible in cycling operations and pipe 
line work, and for uniformity in charging stock 
—mud mixing —a “natural” for research, 
laboratory and pilot plants. 


Call on INTERNATIONAL'S vast experience for 
assistance in solving your Mixing and Blending 
problems. Our Engineering staff is at your serv- 
ice. Remember, INTERNATIONAL builds and 
guarantees the equipment you need for the 
best possible results at the lowest possible 
operating cost. Write for catalog and complete 
information on Top Entering, Side Entrance and 
Portable Mixers today. 


INTERNATIONAL 


ENGINEERING, INc. 
DAYTON 1, OHIO 


NEW YORK + 15 Park Row + CHICAGO «+ 407 S. Dearborn 
DISTRICT REPRESENTATIVES IN PRINCIPAL CITIES 
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Novel Separation Process Unlocking 
Canada’s Oil Sands. \ | ADKINS 
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Science and Technology 








Fundamental Physical and 
Chemical Data 





Heats and Combustion and Formation 
of Cyclopropane. Jounn W. KNowLTon 
AND : Research 

113-15 


Fuemicx D. Ro 
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Properties of 60 API-NBS Hydrocar- 
bons. Vapor Pressures and Boiling 
Points of 60 API-NBS Hydrocarbons 
A J Forza W. Ro Nore anp F. DD 


Phase Equilibria in Hydrocarbon Sys 
tems. Volumetric and Phase Behavior of 
the Methane-Propane System. H. H 

H. Sac anp WN. Lacey 


n., 42 (1 


Reamer, B 


Voluinetric and Phase Behavior of the 
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SIL) KEMP ATMOSPHERE GENERATORS | 
END MIXTURE PROBLEMS... PRODUCE SAME | 
ANALYSIS GAS REGARDLESS OF DEMAND... 
HAVE EXCLUSIVE SINGLE AIR-GAS CONTROL! 


No matter if you need inert gas for a 
critical or normal application— Kemp 
has the need! One 
knob sets the air-gas mixture 
accurately, matter 
what the demand, you get the same 
analysis inert gas from 1° to 100% 
With Kemp there is no 


equipment you 
single 
permanently. No 


of capacity 
need for tinkering! 


ABSOLUTELY DEPENDABLE 


Kemp Generators burn ordinary gas 
just as it comes from the mains. A 
famous Kemp Carburetor, part of each 
installation, assures complete combus 
tion producing a clean, chemically 


| ‘4 I M p ATMOSPHERE GAS GENERATORS 
+ THE C. M. KEMP MFG. CO., Dept. K.-S, 1 
405 E. Oliver St., Beltimere 2, Md. 


Gentiomen: Send me information Alse, show me how 
' much we cen seve on inert: We now spend 
per met fer imerts weed in 


OF BALTIMORE 


CARBURETORS 

BURNERS 

FIRE CHECKS 

ATMOSPHERE GENERATORS 
ADSORPTIVE DRYERS 
METAL MELTING UNITS 
SINGEING EQUIPMENT 
SPECIAL EQUIPMENT 


Neme 
Compony 
Address 


Cuy 


rr2reerrecrr= 


mfpany 


inert gas containing 85°, nitrogen, 
12% CoO, a gas so pure it is used 
without further processing in the manu 

facture of aspirin and laboratory) 
chemicals, fine paints and a host of 
other products 


SEND FOR PROOF! 


Whether you need inerts for purging, 
fire protection, blanketing or a special 
application specify Kemp. Fer 
technical information write for special 
bulletin. To find out how much you can 
benefit: tell us how you produce inerts 
now; we'll show you how Kemp can 
solve your problem! Mail coupon today! 
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Science and Technology 





Propane-Benzene System 
/ H AGF, AND V N 
Chem, 42 (1950 
met ” av 
Volumetric Behavior of Gaseous Iso 
butane. The Compressibility of, and an 
Equation of State tor Gaseous Isobutane 
\ ‘ S. Mas rk, AnD LD G 
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CLOTHING, BOOTS 


Quality is plainly evident in every 


detail materials, workmanship 


app arance 


Long wear assures real economy 


extra time between replacements 


regardless of rough use 


Comfort is another reason why 


Goodall clothing and footwear are 


so popular with refinery men on 


job throughout the plant 


“TOE-SAVER” © BOOTS 


he last wer 


very 


JACKETS, OVERALLS 


ol in 
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" ’ rubber | 
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GLOVES... 
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GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


‘ s o tthrb gh . Chcago - Detrow - St Pau! « Los Angeles 
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Mass Spectra of C,H, Isomers. | 
Monuter, F. G. Broom, L. W IAMS 
Cc. E. Wise, anno E. J. Wetts 
43 (1949 
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Solubility of Water in Hydrocarbons. 
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Chemical Composition and 
Reactions 





The Thermal Polymerization of 
Monodlefinic Compounds. Writer | 


\ HITMORI AND Freep (GPRECH “ur 


Formation of Cyclopentadiene from 
1,3-Pentadiene VM. KENN ann S 
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How to Protect an Investment 


The Rearrangement of Chlorofluoro- 
carbons by Aluminum Chloride. \ 
sam T. M ek Ie, Enowarp W. Fae 


Reaction of Iron with Organic Sulfur 


Compounds. | \. HamILron N 
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Thiophene from Hydrocarbons and 
Sulfur Dioxide \ 











If your refinery is not making money, 

REFINERY ENGINEERING Company can show 

you what you can do to meet today’s highly 

competitive conditions and show a profit. 
A prominent refiner gave us a post war 

modernization contract and 77 days later this re- 

finery was on stream. Recently this firm stated: 
“Early this month (March 1950) our cat cracker Building a new refinery or remodeling your 
put through its three-million six-hundred-thous- —_ old may be the answer to greater profits through 
andth barrel of gas oil, completing 365 days the years to come. You can make a determina- 
of continuous refining at 99 and 93/100 per- tion of your needs and possibilities through a 
cent efficiency.” REFINERY ENGINEERING Company study of 
‘Months ago we saw the trend to high octane operating costs, yields, and profits on any pro- 
motor fuels intensifying — and today we are posed construction. Conferences with us will 
better than ever able to supply refiners’ and determine the proper type of plant to give you 
jobbers’ exacting requirements — up to 82-95 the greatest realization of profit and quickest 
research octane rating.” return On your investment. 





You can still have a cat cracker in 1951 if you place 
an order with REFINERY ENGINEERING Company 
NOW! CALL TODAY! 


PHONE 5-5561 TULSA, OKLAHOMA 





NEW EQUIPMENT and For copies of manufacturers’ literature or more 


information about products described on these 
pages write to the address shown, using the 


Manufacturers Literature number shown for each item desired 


Cast Carbon Steel Vaive Colorimeter (item 259) 


(Item 254) 


\ t 
| 


Glass Blowing (Item 257) 


Natural Gas Drying (item 258) 
S ssf apy atior ‘ S/V 5s 


ead 


Compressibility Charts (item 255) 


‘ 


Rubber Coated Hood (item 260) 








New Equipment 





C F pr } mpany, 2700 W 
Hunting ; treet. P lelphia 32 


Pail Closure and Spout (item 261) 


TANK SUCTION HEATER INSTALLATION 


The shell is open at the inside end. 
The oil moves across the heating tubes 
es it passes through the shell to the 
suction connection outside the tank. 





CONDENSATE OUTLET 


In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 
tion Oil Heaters are licking the problem of economically preheating 
heavy viscous oils to permit their withdrawal from storage tanks. 

are also preheating the lighter grades of fuel oils to their proper delivery 
temperatures to avoid the costly volume losses incurred when such oils 
are sold at low temperatures. 


WITH PARACOIL TANK SUCTION OJL HEATERS 


@ You Heat Only The Oil That Is ing. Breaking of oil suction line not 
Being Withdrawn From The Tank. necessary. 


(Thus radiation losses resulting from 
heating entire tank contents are @ All Piping Connections And Gas- 


eliminated.) kets Are Outside The Tank. 


@ Overall Steam Consumption And §« tube Design Permits Free Ex- 
Heating Costs Are Held ToA = nansion And Contraction Of 
Minimum. Tube Bundle. Either high or low 

@ Heater Tube Bundle Can Be With- pressure steam can be used as the 
drawn For Inspection And Clean- heating medium. 


Prompt Shipments! 
folvia st) tik a Billa «3 
of tubing and pipe 





enable us to make 
quick deliveries to 
meet your immed: 


ate requirements 


Write for Descrip 


SPEED UP DELIVERIES AND CUT O1L VOLUME LOSSES sive Literature 
WITH PARACOIL TANK SUCTION HEATERS 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 
Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 
Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 
per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 


DAVIS ENGINEERING Flow Indicators (Item 263) 
CORPORATION 
1060 East Grand Street, ELIZABETH 4, NEW JERSEY 


30 Rockefeller Plaza, NEW YORK 20, N.Y. 


Petroleum } 








go to the HEART 
of your MAINTENANCE 
problem! 


Keeping equipment “on stream" with minimum “‘time- 
out" for maintenance and repairs is the job of AIRETOOL 
products. The tools shown below are especially designed 
for refinery use. Maintenance crews and piece-work op- 
erators prefer their fast, safe operation. 





Threading Machines (item 264) 
| ‘ | " ? . 4 } nes ne , tw 
table threading ma 

Oster Manufa Our engineers will help you select the produces results thot surpass the per 

. ru right electric motor to power this amoz- formance obtainable from air motors 

+ standard range ingly accurate tube rolling control system This greater tube rolling accuracy en 
A for condenser and heat transfer tubes ables even the least experienced oper 
niversa Each of the four motors shown is in ators to meet production or piece -work 
hardened terchangeable with the control and schedules with greater dependabilit 
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LONG CUTTING SURFACE 
REMOVES SCALE FASTER 
This AIRETOOL cleaner with an 


ype heod has three 


‘ 
non-tracking cutter 
‘ 
‘ 


removing 


m still tubes. It is just 
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Plug Valve Lubricator (item 265) 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 





BRANCH OFFICES: New York, Philede!phia 


Chicago, Houston, Tulsa, Beton Rouge 











BUELL GOES TO THE TOP’ === 


in catalyst recovery 





Vent and Drain Valve (item 266) 





thermofor catalytic 

ms have demon 

ciency perform 

es. Des gn infor 
Nation is ava . the t muiti-stage 
llectors noin ; 
correc ‘ ; . , mpany 0 


Pine Street, S py : 
Engineered Efficiency in Recorders (item 268) 


DUST COLLECTION 


MANUFACTURING IN UNITED STATES AND CANADA FOR SHIPMENT THROUGHOUT NORTH AND SOUTH AMERICA 








New Equipment 





RUGGEDNESS 


Heating System (item 269) RATES 


WESTON 


All-Metal Thermometers 


Where the going is tough, WESTON thermometers get first 
call. Their rugged construction — all-metal throughout —en- 
ables them to stand up on pumps, compressors and mobile 
units. And the big, bold dials are easy to read—quickly and 
accurately! There are many types, stem lengths and scale 
ranges from which to choose. Ask your jobber or local 
WESTON representative, or write for Thermometer Bulletin. 
WESTON Electrical Instrument Corporation, 655 Freling- 
huysen Avenue, Newark 5, New Jersey. 


f 


Gearshift Drive (item 270) 


CONTACT-MAKING models for alarm or contre! purposes. MAI-MIN 
models te indicate highest or lowest tempereture reached. 


WESTON ote 


mpany Publica 
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Chemical Proportioning 
(item 272) 


rt 


neers 


available 


~~ Coating (item 273) 
. yken, in oriented | 


ad! 


tabs propane and other light hydrocarbons 


"Service-Proven” on Refinery and Pipe Line Installations 


Blind Vaive (item 274) 
“rane"’ Type 1 Shaft Seal above, 


with perfect mating faces and 
' 


ng perform with enough flexibility to allow plenty 
ally all your petroleum f axial 


itstanding seal 





and radial movement. Numer- 


luding the effective 1s installations have shown that any 
Butane, Propane and mp in good working order, using rea 
ydrocarbons sonably clean fluid, can be successfully 


equipped with this seal 


Proof of its unequaled service is found 
ts use by many major refineries 
ally all leading pump manufac 


rs agree that this seal is the 


eans for sealing hydrocarbons 

nanufacturers furnish it as stand- 
pment 

ks of seals and packings are car 

ur offices listed below. Our en 

ers in 32 branches are on hand to 


after your service requirements 


CRANE PACKING COMPANY 
Houston Chicago los Angeles 
6626 Supply Rew 1820 Cuyler 140 Nerth Marine Ave 

Hevsten 11. Texas Ch } Wilmington Colt 








sa agree Trensmitter (item os - 
ansmitter for liq: New Equipment 


level. specific gravity, pressure, and flo Ww 


s described in a folder of Instruments, 
Five models are shown with expla 
operation, specinca 
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Instruments, Inc 


Bundle Exchanger (item 279) 

A new bine Star lardized exchanger 
manufactured by Ross Heater & Man 
facturit mpany features all cuprous, 


bundl constructior 
BCP, the exchangers 
itside packed floating 
heat transter s Tace 


4 , 
available in sing| 


Student Microscope (item 277) 
as Oe ee 2 Close fractionation of hydrocarbons 
and high liquid output are operating 
features of TULSA TYPE Fractionating Columns. 


TULSA TYPE is designed and fabricated to meet your 


specified operating conditions 
— Write for General Catalog - 


FLINT STEEL CORPORATION 
TULSA 1, OKLAHOMA 











Patented) 


POSITIVE 
SHUT-OFF BY 
ONE MAN IN 
ONE MINUTE 
without pipeline 
movement! 


Hamer RIGID Line Blind Valves solve the problem of effecting a positive 
blind shut-off in piping installations where endwise movement of the line is 
impossible. Now, for the first time, the advantages of the safe, speedy, one-man 
operated Hamer system of blinding can be incorporated in rigi pipe lines and 
manifolds in refineries, process plants, and on ship board, as original equipment 
in new installations, or as replacement of existing valves. 


New Internal Expansion Feature 


Face-to-face dimensions of Rigid Line Blind 
Valves conform to A.S. A. Standards for 
steel wedge gate valves and are not changed 
when releasing or sealing off the spectacle 
_— An internal sliding sleeve, actuated 

y a ball-bearing mounted ring gear, takes 
all the movement and eliminates spreading 
the line 

Examine the cross section and you'll see 
these other important features. ¢ Enclosed 
plate slot—eliminates loss of product, mess 
and fire hazard for fluid can't spill while 
plate is being reversed. ¢ Rigid body — un- 
affected by misalignment or line strains. 
© All working parts enclosed—packed in grease 
for smooth action; sealed against line fluid 
© Positive shut-off or full-open fluid passage — 
There's nothing like a Hamer Line Blind 
Valve for positive action, easy operation, 
long service and SAFETY. 


i 
Sleeve takes A 
the movement 


There is @ Homer Line Blind Volve fer every blinding application 
INuetreted below | Spec! .Type, side mounted hand wheel. 2 — 
Speotl.Type, upright handwheel 3—“Tee” and “Eli” Line Blind Valve 
4 Economy 3-Bolt Type 








u AM E e LINE BLIND VALVES 
tis aed Ce eS 
OIL TOOL COMPANY 


2919 GARDENIA AVENUE, LONG CEACH 6, CALIFORNIA 
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mountin 


For a copy of Bulletin No. 2.2K1 


Ross Heater Manufactur ne Hipatr 


Inc., 1407 West Avenue, Buffalo 13 


Chemical Motors (item 280) 


< "OO Pitt 


Flame Hardening (Item se 


Ox ‘ Flame Har 


Steam Plant Equipment 
(Item 282) 








CHECKING EVENNESS OF 
ROVING WITH LINEAR 
REGULARITY TESTER. One 
of a series of laboratory 
controls throughout produc 
tion to assure fabric uni 
formity in all Mt. Vernon 
Woodberry products 


UNIFOR 


In FILTER Fabrics 








The greater uniformity of Mt. 
Vernon Extra means more effi- 
cient filtering — greater clarifi- 
cation of filtrates, more complete 
recovery of solids. 


AT YOUR SERVICE 


Mt. Vernon-Woodberry's staff of textile 
engineers is available on request to help 
you with your problems in development 
or application of industrial fabrics 


TURNER HALSEY 


Branch Offices Chicage - Atianta - Baltimore - Besten - Los Angeles - Akron 


‘ Pul ing ¢ mpany Pul at ; 
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Pritchard’s 


Qluintair 


AIR COOLED (Item 284) 
HEAT EXCHANGER 
For Dependable, Efficient Cooling or Con- 
densing of Liquids, Gases or Vapors 
@ Lower Installed Cost @ Higher Efficiency 
_ @ Fewer Parts to Assemble 
a : \ @ Lower Maintenance Costs 
@ Lower Operating Costs 
@ Many Industrial Uses 


Write for FREE 
AIR COOLED HEAT “Registered Trode Nome Bulletin No. 11.0.080 
EXCHANGERS 
EQUIPMENT DIVISION 


JE itchard «(. 


Dept. No. 25 908 Grand Ave., Kansas City 6, Mo 











QUALITY 
Speciohized Process District Offices 
CHICAGO «+ HOUSTON + NEW YORK « PITTSBURGH « TULSA « ST. LOUIS 


EQUIPMENT 
Representatives in Principal Cities from Coast to Coast 


MANWAY 

NAPE “sec: 
AND 

TYPE SR NOZZLES 


@ in ever increcsing numbers, designers ond users of process vessels 





in mony fields—food, beverage, point, phormacevtical, oi!, etc.—ore 


turning to Lenape for preferred 
voriotions in steonderd manwoy 
necks ond nozzies 
Construction employs stondord 
Type ® Necks or Nozzles with 
overs, hinge or davit, and tog 
gle bolts 
Special bronze trim for marine 
se, bobbi joint for spork proof 
service, view or somple ports 
etc. ore provided when specified 
Send for special Bulletin 4-82, 
price schedule M48B and pend 
Top Unit: Standerd SR Neck with Quick 
ening somple port. Lower Unit: SP 


toggie bolts 
rer 


mg complete new cotalog 9-49 


Steel Boiler Tubes (Item 286) 


LENAPE HYDRAULIC PRESSING & FORGING CO 
DEPT. 106 WEST CHESTER, PA 


r ceccerns 
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Caustic Soda (item 289) 


Engineering Data (item 290) 


cee 
| Ym saving 
_ money onmy 

neutralizer F? 


“T use Barrett Standard Anhy- 
drous Ammonia to neutralize 
acidity in oil refining. This liq- 
uefied gas, guaranteed to be of 
the highest purity, is one of the 
lowest cost neutralizing agents 
delivered to the refinery. One 
pound will neutralize the same 
quantity of acid asseveral pounds 
of other neutralizing agents. 


‘Easily vaporized,BarrettStand- 
ard Anhydrous Ammonia follows 
the gas stream through the equip- 
ment, neutralizing corrosive acids 
as soon as they are formed. It 


THE 


has high solubility and a high 
rate of diffusion in oil. It de- 
stroys acidity without the forma- 
tion of water or undesirable 
emulsions. Products of neutrali- 
zation are easily eliminated from 
the oil. Excess ammonia is 
removed by blowing the oil with 
air. 


You, too, can save money by using 
Barrett Standard Anhydrous Am- 
monia—available in 50, 100, and 
150-pound cylinders, and in tank 
cars. Get all the facts! Write, wire 
or telephone the address below. 


BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET. NEW YORK 6.N¥ 


STANDARD 


ANHYDROUS | 3 
AuuoNiA” 


Reg. U. & Pat. of. 
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Specialized experience of over 35 yeors in the building of Pressure Vessels for Natural Gasoline Plants, 
Refineries and Chemical Plants, ploces VULCAN in the foreground for Leadership in Quality, Workman- 
ship and Maximum Ultimate Service. 


VULCAN STEEL TANK CORPORATION 


3207 Dewsen Road TULSA, OKLAHOMA Telephone 6-1118 





Ns 





Popular Choice for ECONOMY 
in all Petroleum Processing 


Conditions 








BcW 








Analyses to meet All conditions 
of corrosion, pressure, tempera- 


ture and oxidation 


Carbon Stee! 
Carbon Moly Stee! ('A% Mo} 
Croley 2 ('‘A% Cr, 'A% Mo) 


(Ye% Cr. a% Mo) 


(2% Cr, "a% Meo) 

(24%4% Cr, 1% Mo} 

(3% Cr, 1% Meo) 

(5% Cr. 2% Mo) 

(5% Cr, 42% Me, 
1'%2% Si) 


(16% Cr, 13% Ni. 
3% Mo} 
(25% Cr, 20% Ni) 


THE BABCOCK & WILCOX TUBE COMPANY 


General Offices: Beever Falls, Po. 





Ask your B&W Tube 
Representative for 
detailed technical 

and application data 

on any analyses you 
may require. 
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valve 
planes 


al 
For a copy 
ucts Compar 


New York 


Current Controller (item 294) 


inside 


and 
Safety Heads (Item 295) 


outside RS&E Safety Hi 


pages x 4 


clean—efficient— 
ANA COMPACT complete chemical plants . . 


When you intend modernizing, expanding, or building 
an acid plant or other chemical facilities—of any size— 
anywhere—it will be worth your while to investigate the 
type of services being rendered by our organization. 
We furnish all required equipment and materials 
COMPLETE—enginecring, drafting, construction, su- 


pervision of operations, training of operating personnel, 





consultations, and periodic inspections. Write today for 


details. No obligation. 


Nicolay TITLESTAD 


CORPORATION 
Ll West 42nd Street New York 18. N. Y. 
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Vapor Pressure Bombs (item 298) 


Oil and Gas Separators 
(item 299) 


Water Coolers (item 300) 


@ Specify Oceco Fittings throughout for all your tanks — 


and get proven, dependable, trouble-free protection—for only a 
fraction of one per-cent of the value of the tank and its contents. 
Send for the Oceco Data Sheets. They give full specifications, 
and complete listings of sizes, weights, dimensions, etc. 


i 1 


TYPE “E” FLAME ARRESTORS 
can withstand long exposure 
to fire. The “banks” have 
vertical straight through pas 
sages — minimizing entrain 
ment and pressure drop, and 
are extensible” for easy 


cleaning. 2” to 10” sizes 


V-108 EMERGENCY PRESSURE 
RELIEF VENTS provide instant 
relief for excessive internal 
Pressures, resulting {rom ex 
posure fires, etc. Furnished 
in € 8 oO”, 19%” and 


20%” sizes 


Please note 
the new eddress: 


X 


TYPE “BE” VENT UNITS con 
sist of a V-LL3 Vent Valve 
with souffer, mounted on a 
Type “E ‘Extensible’ Bank 
Flame Arrestor. 2" to 10 
sizes. Unsurpassed tor 
eficiency and reliability 


¥-109 STULL TYPE VALVES 


combine vacuum and pres 
sure relief in a single valve 
4”, 4° and 6” sizes. Pressure 
settings from 2 to 25 Ibs 
per sq. inch. Vacuum settings 
from oz. to 10. o7. Tem 
peratures ep to OF f 


SWING LINE EQUIPMENT — 
complete facilities including 
heavy duty tank nozzles; 
efhcient double elbow swing 
joints, swing pipes; cable 
clamps: cables; sheave 
brackets and internal of 
external winches. 


Ts 


V-114 INTERNAL TANK VALVES 


are provided with a fusible 
link that melts whea sub 
yected to fire, closing the valve 
instantly, and cutting off the 
flow trom the tank. 4, 4 

6°, 8 10°, 12" and 16" sizes 


OCECO 


Engineering and Sales Representatives in the Principal Cities 


THE JOHNSTON & JENNINGS CO. 


4700 West Division Street . 
x divisionof PETTIBONE 


Chicago 51, Illinois 
MULLIKEN CORPORATION « 
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Non-skid floor and stair treads made of 


WHEELING EXPANDED METAL 


“Material of a thousand uses” 


Prevent slipping accidents with Wheeling ExM's under- 
foot security on floor and stairs, asin this laundry. Its criss- 
cross, non-slip design gives a sure grip to walkways, plat 
forms, stairways. The strength of this modern construction 


material is another safety factor 


Made in many types, weights and mesh sizes 
stronger than sheet metal of the same weight. Use ExM 
for property protection, tool room enclosures, partitions, 


tellers’ cages—it does not cut off light and air 


Prevent accidents by using it for machine guards, radi- 
ator guards, window and skylight protection 


Excellent also for grilles, lockers, bins, parts trays and 


baskets. Easily formed to fit every need. Write ws for 


snformation 


WHEELING CORRUGATING COMPANY 
WHEELING, WEST VIRGINIA 


Atlanta . Bos 
Columbus Detroit 
New Orleans New York 


Buffalo 
Kansas City 
Phitadeipma 


Cleveland 
Minneapolis 
St. Lowis 


Chicago 
Lowrsvitte 
Richmond 
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Chemical Pumps (item 301) 


Mac 
S0-F811 


refine 


Trap Drainage (item 302) 


mer Ste 
i 


} tr } } | 


Combustibles Recorder 
(Item 303) 


7) 


Fire Extinguisher Chart 
(Item 304) 


Lighting Guide (item 305) 








Equipment 











Multi-Stage Pumps (item 307) 


FIG. 208 
BLANKING UNION 


with “O” Ring is ideal for 

mainfolding, terminal installa- 

tions, transfer lines, scraper 

box and jumper assembly 

service. It has less bulk . . . less Ask your WECO represen- 
weight. All parts completely tative or write for complete 
bntonelh ble. Available i details and wide range of 
TOSTENEN GSTS. on Se mM applications of WECO Fig. 
4”, 6”, 8” and 10” sizes. 208 Blanking Union. 


Fy 


Buying Wood (rem °°), ETT a ec 


Calibrating Tank (item 308) 











‘ 


DETAILED 
ld 


INFORMATION 
A REVIEW 


oi lng oN il ‘a stall wl iis ih A bi iwi i 


9 want flo receive REFINER 


(ESTABLISHED 1922 





U. 5. & Canedea 
. $4.00 
. $3.00 
. $2.00 


Latin America 
$16.00 
$12.00 
$ 8.00 


Overseas 


$20.00 
$16.00 
$10.00 


| 3 yrs. for 
| 2 yrs. for 


lyr. for.. 


e 


\ Engaged ir 
Refining 
! > Natural Gasoline Mfy. 


please iaentify 
Manufacturer 


) Supply Company 
Return to 


Bi tut J : 


P. O. Box 2608 Houston |, Texas 
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Pneumatic Positioning 
(Item 310) 
Pneumatic Operat 

ratior vers the 
positioning 
ntrol service Design appli 
ndamental principles ot 
eatures of construction are 
" 


levices tor 


wring and diaphragm type 


motors pn 
the pneumati 


pV rite 
2100 Arch Street 


Forged Steel Valve ners 311) 


Inclined stem desig 


seat 


of “How | 
ygestions 


ney for 


i 
4 
t 

i 


\ 


\ 


Heaters and Exchangers 
(item 314) 





MIDGET ret o Bak 
THERMOMETER 


Flat Bore Mercury Filled 
Engraved Stem 


Recommended for installation on oil, gasoline 
and water lines; tanks, stills or any place requir- 
ing a small armored thermometer and where 
large industrial thermometers are not conven- 
iently applicable. Gives 50% Better Visibility. 


STRAIGHT OR ANGLE STEMS 


Four Temperature Ranges Available 





———E—————EEE 


Designed to determine the dew- 
point of gases which exist un 
der high pressure. Perticulerly 
adapted tor research and indus- 
triel procedures involving the 
determination of dew-points of 


qoses 








Special Sizes and Ranges made to your specifi- 


cations and requirements. ee 
under conditions of pressure as they ore found to exist. Designed 
primarily for use in connection with high pressure gas transmission 


Write for lines. Stendard Range 0 to 600 psi High Pressure Renge 0 to 
YEL-O-BAK Bulletin 508 p.s.i 

















Write for Catalog 50—Complete Line of Scientific Laboratory Equipment 


INSTRUMENT ENGINEERS AND MANUFACTURERS 


REFINERY SUPPLY COMPANY 


Tulsa 3, Oklahoma 











621-623 East 4th Street 


Houston Office Temporarily Discontinued 

















Only @FITERS have 


Pha ceverey oA ge shown 


ose-up at left From the rugged, precision machined 
ion bars to the die-formed wire and locki trips, G-B 
1ge was designed to provide 
1. Smooth, uniform support for maximum cloth life 
2. Easy cloth replacement and drainage screen renewal 


tures help you obtain 
LOW MAINTENANCE COST 
GREATER TIME ON STREAM 


For complete details 
on G-8B Filters, write 


GOSLIN-BIRMINGHAM 
MANUFACTURING COMPANY, inc. 
Birmingham. Alabama 
350 Madison Ave. New York 


mpany Publication 








JERGUSON 


SN inaihee About EQUIPMENT and 
GAGE SERVICE Suppliers 


ILLUMINATORS 


Steel and Oil industrialists 
Buy Vulcan Steel Tank Firm 
Charles A. McNamar is new pres 


Give Even, t The Vulcan St lank Corp 
No-Glare 
Low Cost Lighting Metal Goods Named Agent 


Greater Safety pe Prorapaagenisit.: 7 
Of Operation ee oe 
Faster, Easier MMadWeet and 

Gage Reading gn ae 


McNomar McKelvey 





ERGUSON Explos: 
Proof Gage Ih , 
best, lowest cost, mo Named Vice President 
Of Tulsa Western Supply 
James E. Hugh . 


sor Illums , ; - ; e | . ‘ a 4 st supp 


e¢ of sold 


lighting 


Crowley 


Iverson Opens New Houston Office 
Iverson Supy F a9 > 
ew H 


Considine Gets Promotion Rockwell Superviser Named 


Ml 


JERGUSON GAGE & VALVE COMPANY 
100 Felleway, Somerville 45, Mass. 
Represestetives in Mejor Cities 
Phone Linted Under JERGUSON 








dual control 


active liaison between the Refiner and Foster Wheeler in 
the office, shop and field; .. . 

complete agreement on every detail in the design, engi- 
neering, fabrication and construction sequence; .. . 

a combined experience that can straighten out unscheduled 
situations... 


These are the essential components which provide an 
accurate and overall dual control which saves time, saves 
money, and creates another satisfied Foster Wheeler 
customer. 


FosTER WHEELER CORPORATION 


1@s BROADWAY. NEW YORK 6. ee ee 


the complete engineering 1 construction service 
anywhere « the world 


i) 











A top-of-column view of the 63,000 
63,000 bbis/day bbi/day Crude Distillation Unit engi- 


neered and constructed by Foster 


Wheeler for the Creole Petroleum Cor- 
poration at Amway Bay, Venezuela. 


FOSTER WHEELER CORPORATION 


16 5 BROADWAY, aw. VO a-e ae SEW FOr 
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resented tb 


Du Pont Announces Changes . 
in Petrochem Division Pa eqsters istrict | representes 
David H. Conklin and F. Hearn Simy artes _ with headquarte 

: nt New York. ¢ arles 1D. Tower former 


mted sales managers 
' 


service representative in the Gulf Coast 
listrict, ts Mid-Continent district mat 
ager at Tulsa, succeeding Wirth. Wirt! 
Worthington Announces raduated tron Fulane Universit wit! 
Four Executive Promotions a MS. degree in organi y. He 
W orthi | ' ' F et : served with Gulf Onl 
- Universal Oil Pro 
ning du P 
reanized the 
rvice laboratories ow 
ate f Texas A. & M. and has worked 
with Gulf Oil rporatior The Pure 
Supp 


; 


() Company ind) Bethlehen 
Company betore mans lu Pont 
1947 

C othe appomtments at Wilminet 
neluce loseph l Stec! for 


manager t petrochemicals 


tor liv 


Wirth til Conklin 
is assistant sales dire« 
sion, and Emory M. Fanning, as assis 
ant sales director of Kinetic Chemical 
Ir manutacturer i Freo flux 

|! compounds tor the retrigeration 


' 


nate 
au nditioning, and ae so 
He was formerly petrochemicals 
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manager 


ear yee ne Firm Chiksan Agent 

ppointment t Cr ve S. Thor 

Comps Phoemx, Ari As represent 

for he tate f Arizona 1s 

_ ed ( ksan Company B 
Cant 


Link-Belt Opens Wereheuse 


Link-Belt Company 


Towery 


pening 


Asarce Sheet Lead... 0: cers « 


Tellurium ¢ hemoical Antimens 


sizes. Chemical 


Asarco Lead Pipe #66 1 comme is Syl \ For Every Indestriel 
pesg >> Ce eer and Traffic Service 


Asarco heal and Lead Lined Valves : Come to Kerlow for every type of 


© © © Split Type “Y" and “Angle”, Standard “Y", Gate, Check, open steel grating for any purpose 
Hard Lead “Y", Plag and Sea Kerlow products include grid trays 
wolkwoys, floors, pletforms, safety 
steps, tote boxes, pallets, droin 
Asarco Lead Fittings...» wii: Ginsu ee cot wee ee oe 
ing, siobs ond ormoring. Light but 
field). Chemical on » strong and durable, self-clearing and 
fully ventileting, easy and econom.col 
to install and maintain 


Asarco Lead Wal oo. + :cope ino. ceteneorion 
Write for Cetolegs on types of 


grating in which you are interested 


Asarco Lead Specialties... :........ 00: 
KERLOW STEEL FLOORING CO. 


( astings to «pecheatio 
ee 25 Mallory Ave., Jersey City 5, N. J 


with plain ends, with fle om. or for fanging in the 


See Federated also for Lead Lined Pipe 
Lead Lined Fittings, Lead Lined Flanges 


Waals Dion 


AMERICAM SMELTING AND EEFI NING COMPANY 
120 S804 OWAYT MEW YTOHHR 5 mF 








Chicago Selas Manager 
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ckets rings [ 11 poration f Amer 


essing engi- 


nted 
Selas Cor 


tts has been apy 
manager ! 
ca, 

elevator 


|. Olson is anager 


Potts 
New Manager of Diamond Plant las mair 
hn W. Mantz, for the | 

! ci ] 


was 

past tw f and plant in 
! nage at the *hiladelphia. Pr 
if Dhiamor to joml 


mooted t 


or 

g Selas staff 

¢ epresented 
assistant tse ree | M t 
Mantz 


tow pany. Farlier 
I 


Manufacturing Com 
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Over many years of service 


HAERING ORGANIC GLUCOSATES” 


have an unexcelled record 
of performance in controlling 


SCALE, CORROSION AND ALGAE 


mdal 


PETROLEUM INDUSTRY 


WRITE ON YOUR LETTERHEAD 
FOR SPECIAL LITERATURE 


HAERING & CO, Inc. 


General Offices P08 
205 West Wocker 


« 603 San Antonio, Texas 


Chicage Office Drive 


ffice at 
r 


maintains a Chicags 


West Washingtor 


elas 


3857 Boulevare 


Heads Pacific Pumps Sales 
in Mid-Continent Area 


Pacific Pumps, Inc., Huntington Park 
Calif., has appointed A. I 
ager of centrifugal pump 
ntinent area with headquarters in 
Other appointments include D 
nkling and \ I Anheier 
trifugal pumy 
and W. L. Wathet 
sales engineer, Houston. W. R 
continue as Hous ' 


Canada man 
sales for the 
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Tulsa 
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Tulsa; 
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saies engineers 
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Two New York Executives 
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You can count on long, satisfactory service when 
you use the Bethlehem Quenched Nut in the 
high-temperature, high-pressure bolting applica- 
tions encountered in refineries. 

The Bethlehem Quenched Nut is ideal for use 
in severe bolting applications because of its built- 
in strength. This nut is no ordinary nut, punched 
from a hot bar. Instead, it is hot-forged— 
actually formed by forging and extruding hot 
metal into a forming die. This is followed by 
quenching and tempering, which produces a nut 
strong enough to break any stud or bolt on 
which it is used 

The Bethlehem Quenched Nut has a tough 
grain structure, and its oxidized sides are resist- 
ant to atmospheric corrosion. The nut also has 
a bearing surface which is far superior to com- 
mon, machined surfaces 

The Quenched Nut is manufactured at Beth- 
lehem’s Lebanon, Pa., plant, and conforms to 
Grade 2H of ASTM Specification A194. It is 
carried in stock in bolt sizes from % in. to 3% 
in. Lebanon Plant also stocks nuts in Grades 
0, 1, 2, and 4. If you'd like one of our repre- 
sentatives to explain in greater detail the advan- 
tages of the Quenched Nut, contact our nearest 
sales office, or write to us at Bethichem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 
On the Pacific Coast Bethlehem products ore sold by 
Bethlehem Pacific Coast Steel Corporation 


Export Distributor: Bethlehem Steel Export Corporation 
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ROTARY PUMPS 
move mile - 
for tus! 


Only 2 


Moving Parts! 


Rotating Element of GEAREX Pump 


Photo st 
Pump. It 


revolut 


we the ft a Gearex 
des mere displacement per 


m because rotors do 


heart 
prov 
not trans 
lesigned to fulfill just 
ving material. It means 
less maintesame because 

ich metal 


nit power — are 
ene function: m 
1) rotors never 
rotor clearance 
s accurately maintained by Sier-Batt 
precision cet t 


2) proper 


ming gears 


ADDITIONAL ADVANTAGES 
© Pulseless flow 
e Vibrationless operation 
e Low pressure on stuffing boxes 
@ Direct connected up to 1800 RPM 
@ Available in corrosion resistant alloys 
e Horizontal or vertical construction 


‘ 


ee 


SIER-BATH 
GEAREX PUMP 


types. INTERNAL BEARING TYPE 
bricating hquids, EXTERNWAL 
BEARING TYPE for non lubmecating hquids 
Capa es: | 0 GPM. Discharge: 250 
PSI for vise s liquids, 50 PSI for 
SHER-BATH SCREW PUMPS for higher 


pressures and apacities 


water 


Write for Booklet 


POUNCED 1908 Ce 


Sier-Bath 


GEAR and PUMP CO., Inc. 


MUDION BO™TY 280 Oath S8Gen “Ow feeeT 





Will Handle Vaive Lines 
Of Rockwell Alabama Sales 


i is a 


Canadian Headquarters 
For Tube Turns Manager 
Art H ! 


a 


ville 


i oS 


Brodie 


Hagan Names Two Managers 
For Los Angeles Locale 


‘ puares 


STEEL VALVES 


WEDGEPLUG 


PRICED to compete with conventional plug 
type valves. Interchangeable with Ameri 
can Standard Steel Wedge Gate Valves 
Wrench-Operated; Direct Handwheel 
Operated; Worm Gear-Operated; Sizes 
from |” to 16". Write for our Catalog No 
600 and Price List. On request, we will be 
glad to quote on larger sizes above 16” 


WEDGEPLUG VALVE CO., INC. 


Department “R 
NEW ORLEANS 15, U. 5. A. 





OIL ano GAS 


BURNING 
EQUIPMENT 


Mechanical Atomiting Oi! Burner 


Steam Atomizing Oi! Burners 
Refractory Burner and MuMe Blocks 
ndustrial Gos Burners 

Low Air Pressure Burners 


5 < 


vel Oil Pump Se? 
Valves, Strainers, Furnoce Windows 
Tandem Block Combustion Units 


mbination Gas and Oi! Burners 


efailed information 


vpon request 


NATIONAL 
BURNER COMPANY 


1254 East Sedgley Avenue, Philadelphia 34, Pa 
Southwestern Division 
2512 Sowth Boulevard, Houston 6, Texas 











Same orifice... 





same meter body... 


full scale differential 


continuously adjustable from 





20 to 140 inches 


Rear View of Hagan Ring Bal- 

ance Meter with single high- 

differential ring. Integrator is 
at upper right 


with 
RING BALANCE 
METERS 


Hagan Dual Meter with two 

low differential rings. Integra 

tor can be provided for each 
ring if desired 


The Hagan Ring Balance Flow Meter is not a “fixed-head” 
meter but can be adjusted to accommodate a change of as much 
as 7 to | in maximum head—with full scale chart reading 
This is accomplished by a spring resistance system 
which is adjusted by a simple range screw. Especially at low 
flows, this system gives high accuracy in the conversion 
of differential head to pen movement. 
Other models of this meter are available for heads 
of two inches or lower, and up to 420 inches and 
each has this same easy adjustability. 
For full information on these meters, or on any application 
in which you are interested, write to Hagan Corporation, 
Hagan Building, Pittsburgh 30, Pennsyl Vail: 


HAGAN CORPORATION 


be RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
Dual Meter case occupies same THRUSIORQ FORCE MEASURING DEVICES 
panel space, and is only 5 inches BOILER COMBUSTION CONTROL SYSTEMS 
deeper than single-ring case METALLURGICAL FURNACE CONTROL SYSTEMS 


Publishing Company 





TO HARNESS THE ELEMENTS 


Shown are shop erections of sections of a wind tunnel and a water turbine spiral casing at 
Newport News. One to be used in the development of America’s planes of the future. the other to 
I | } 


renerate power in the world’s largest hydro-electric development 

Tolerances required for the 54-foot diameter welded structure of the wind tunnel were 
flushness or smoothness plus or minus 0.01": fairness of structure 0.03" and up to 1 32” in 
diametet 

highteen of the 165,000 horsepower t irbines at Grand Coulee have been built by Ne wport 





Nine ctions of the mings are cast stee! and six are welded and cast These turbine 


ever built 
ire vessels, bridge cassions and other heavy equipment of special 
ewport News. The plant, over a mile in length, includes welding and 
ne shops, foundries and forge shop to provide the advantages ol 


catalog will be sentil requested 


BUILDERS OF EFOUIPMENT FOR CHEMICAL, PETROLEUM AND PETRO-CHEMICAI 
INDUSTRIES 


NEWPORT NEWS | 


SHIPBUILDING AND DRY DOCK CO. 
a Se ae WwW ee ee oe 


O R T N €E a oo 








REFINER CLASSIFIED AD S| semis tcommens rox wen 
f COPPER | 
SWEETENING 


ed Ads are $8 per yiumn inch. Minimum size one yjiumn inch. In emaliest 

words per inch. Situations eames $4 per column inch. AN ¢ 

payable in advance. Ten percent discount if thr ry more insertions are ordered at same time 

OPY DEADLINE ts 25th of month preceding @nte of tasue. Send copy and checks to: Classified 
partment, Petroleum Refiner, P. O. Box 2608, Houston Texas 


RATES for Class 
type size Quer e 60 


* * * + * . * * * * * * * 








HELP WANTED 


Instrument Engineer 


th several 


supplement Your Present Income 
, t lesire 


s¢ le 
strument 


1 
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ESTIMATOR 











ENGINEER 
Refinery d 


Kay 


Edward Valves Adds to 
New East Chicago Labs 


ARTHUR G. McKEE & CO. 


2300 Chester Ave 
Cleveland 1, Ohio 











Fischer & Porter Course 
Is Schodutes for July 


mark 


Refinery, Chemica! Liquid 

Level Gages and Valves "= 
for All Kinds of Service, ote. 

See What's Going On” Inside g 

2 SIGHT FLOW INDICATORS 


for Insertion into Pipe 


ERNST fivincstom. 5 


PROCESS 


TRIANGLE BRAND 
COPPER 
SULPHATES 


is preferred by leading refiner- 
ies because of its high copper 

+ s A P Anwk! uniformity 
and exceptional purity and 
freedom from foreign and inert 
matter. 


IR + PURE 


q . on any 
—— required Ship ts 
can be made from our nearest 
plant. 

















Hendy colcvieter 
—one side tells 
you which strep 
te wee for eny 
given corresive 


condition, ether 


1956 Hewtherne Ci. Melrose Perk, i 
(Chicage Suburb) $m.2 














Yanome bead Pout! 


FLORITE 


‘Very batistactory” 


The Panoma Plant of the Panoma Corporation, 
near Hooker, Okla., uses Florite in its dehydra- 
tion towers, w hich were handling daily at last 
report, 85 million standard cubic feet of natural 
gas at a pressure of 675 pounds. They were de- 
signed to handle 140 million standard cubic feet 
at 750 pounds pressure. Gas dehydration is re- 
quired in preparation for pipeline transmission. 

This large modern plant has been in use since 
November, 1948, and, according to a report 
of the Panoma management at the end of a year, 
“has operated very satisfactorily.” 

Floridin Products, adapted to a wide range of 
industrial and technical uses, include especially 
prepared forms of 


FULLERS EARTH 
as well as two grades of Florite, which isa . 


BAUXITE-BASED ADSORBENT 


Your inquiry will be given careful attention. 


FLORIDIN COMPANY 


Adsorbents Desiccants Diluents 


Department E, 220 Liberty St., Warren, Pa. 


Chill Vectors 





WHAT WILL SUMMER 
4107 WEATHER 


D0 70 YOUR PROCESS 


Croll-Reynolds CHILL-VACTORS frequently show 
a good profit over the total cost in extra production 
the first season, and they have many years of main- 
tenance-free service. There are usually extra benefits 
in better quality and more uniform quality 


CHILL-VACTORS have many advantages, but are 
not perfect. In general, they are limited to tempera 
tures above 32°F, They require more condenser 
water than mechanical refrigeration, but almost any 
natural water, including sea water, can be used 
There are too many advantages to list here. The 
most important are: 


low cost 

Can be operated by low pressure steam 
No refrigerant except water 

No moving parts, noise or vibration 
Practically no operating supervision 


Some liquids or solids con be cooled direct without 
brine or other circulating fluid. 


Made in sizes from a few tons to 1,000 tons or more 
(1 ton 12,000 8.T.U. per hour) 


Individual engineering study will be given without 
obligation to each inquiry. This also applies to any 
industrial vacuum requ rement down to a few 
microns absolute pressure 


CROLL. 


CR 


RIYAOLDS 


CROLL-REYNOLDS CO., INC. 


17 JOHN STREET, NEW YORK 7, N. Y. 


Steam Jet Evactors Condensing Equipment 


aS ag me rome 


oe eh 1 eget 





For complete selection...Better service 
eee Get everything from CRANE — — 


STEEL VALVES FOR LONG SERVICE...EASY OPERATION 


No matter how tough or how precise your service requirements . .. 
Crane Cast Steel Wedge Gates will meet them. Crane Quality con- 
struction assures highest resistance to pipe line strains, pressure 
variations, and extreme changes in temperature. 


These valves are as easy to operate as they are to keep at peak 
efficiency. Closely-guided solid wedge disc seats accurately and 
smoothly; prevents drag and wear on seating surfaces. Side strain 
on stem is eliminated by Crane flexible T-head and disc-stem con- 
nection. Ball-type gland maintains even pressure on packing, 
avoids binding on stem. 
Choose Crane Cast Steel Gates for dependable service. Regularly 
available in pressure classes up to 1500 pounds, for temperatures 
up to 1100° F. See your No. 49 Crane Catalog. 
CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas No. 33X, 300-Pound 
Steel Gate. For oil and oil 
vapor up to 1100° F. Ex- 


& ONE ORDER TO CRANE EquiPs THIS elloy to Exelloy seating. 
VAPOR RECOVERY PROCESS UNIT, FOR EXAMPLE Sizes: 1% to 24 inches. 


> Meh P 
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age FITTINGS 
FABRICATED . 


PIPING 


FLANGES @ 


VALVES 





‘ BOLTS AND 
GASKETS 





~~ 
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m (xy 


EVERYTHING FOR EVERY PIPING SYSTEM 


CRANE 


VALVES « FITTINGS « PIPE « PLUMBING AND HEATING 
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HILLS-McCANNA 
DIAPHRAGM VALVES 


have the best record for trouble free serv- 
ice and low maintenance cost. Available 
in all sizes from 42” to 14” inclusive. 


Latest descriptive valve catalog V-48 
mailed on request 


THE EDWARD SOPH CO. 


Mid-Continent ond Gulf Coast Representative 


Houston 2, Texas Tulsa 5, Okla. 


726A M&M Bidg 202 E. 18th St 
Phone CHarter 8189 Phone 3-6659 











i. ae0k, He ee 


PRECISION 
REGULATION 


Within .005 psi 


FOR MANUAL LOADING 
SERVICE... for r 


y¢ 


HERE'S YOUR REGULATOR 
WRITE TODAY FOR BULLETIN PH-10 


CONOFLOW CORPORATION 
2100 Arch St.. Phila. 3, Po 


ns OS OS GS OS OS Os eG 





Modern petroleum processing methods 


Here is a guidebook for plant managers. superintendents 
chemists, engineers, and other refinery men—providing s com- 
plete, modern treatment of petroleum pr It 
the reiction of refining to chemical engineering “ covering funde- 
mentals, many details of the design and operation of petroleum 
equipment, economical aspects, etc 


JUST OUT! 


Petroleum enone Engineering 


By v L Nelsen Professor of Poucious Refining Cabveniy 
Petrole mica nginee 


ages, 6x9 106 tables. "201 uctetions $9.00 


It provides a complete background of engineering theory in 
chapters on chemistry, laboratory evaluation methods, the physi 
cal properties of oil, and the unit operations of chemical engi- 
neering as applied to pe 
troleum—as well as chap 
ters that deal particularly 
with petroleum refining 

Illustrations or exam- 
ples of almost all impor- 
tant calculations are in- 
cluded. The book builds 
ap a few very important 
fundamentals and indi- 
cates how these may be 
used to work almost any 
type of plant problem 
even those not directly a»- 
sociated with petroleum 


Send orders to 
THE 


GULF PUBLISHING 
COMPANY 


Box 2608 Houston. Texas 








FOR A REAL 
BUY get Cel Ue 


Here's why so many refineries have found that 
REALOCK” Fence is a REAL buy: 


@ first cost is moderate @ harmonizes with any style architecture 

@ made of steel and galvanized after weaving, it is strong and 
durable; lasts for years without costly maintenance 

@ fence and gotes are tailor-made to provide protection desired 

@ tamper-proof fittings and hard-to-climb diagonal mesh 
provide REAL protection 

Free Estimetes ... Expert installation Service 


FOR A REAL BUY, BUY REALOCK 
The Colorado Fuel and Iron Corporation 
Genero! Offices: Denver. Colorado 


The Colitornia Wire Cloth Corporatio 








JUST ASK 
; MOST ANYBODY 


While there is some chance that we might be prejudiced, 
our people believe that Layne well water systems are the 
very finest now being built. However, you can get your 
facts first hand by doing a little investigating of your own. 
Just ask most anybody who owns a Layne well water system 
if he considers then to be okay?—Are they low in upkeep 
cost—big in volume production—designed right—built of 
good stuff and then installed and serviced by people who 
seem to know their business? 

We don't know exactly what kind of answers you will get, 
but according to past records, the “know how" boys,— 
operating engineers, plant managers water works super- 
intendents and cost accountants will be mighty, mighty 
complimentary. They are the first to recognize and show 
genuine appreciation of good equipment. A list of your 
nearby Layne well water system owners will be sent on re- 
quest. For other helpful material—illustrated catalogs and 
folders, addre-s 


LAYNE & BOWLER, INC. 
GENERAL OFFICES, MEMPHIS 8, TENN. 


Tayne 


WELL WATER SYSTEMS 


VERTICAL TURBINE PUMPS 


ASSOCIATED COMPANIES: [arr kanes 
Norfolk. Va. * e-Ce : 


Corporation, Pittsburgh. F 
ne-Miepane Americana, 5. A 
Ames. lowe 


} sHisnAingd 


you cuT cosTs 
with GOLD MEDAL MIDGET 
Safety Swinging Scaffolds 


LIGHT! — One mon 
con corry @ Midget 
winch and stirrup 


A midget in size...a 
giant in safety, the GOLD 
MEDAL Midget Scaffold- 
ing Machine saves time 
and labor in refinery 
maintenance and con- 
struction. 


@ SAFE! — Steel wire rope cssures extra strength 
Positive, 3-way lock prevents slipping or run- 
ning down 

@ EASY TO INSTALL! No time lost tying or 
untying dangerous hitches; uncoiling ropes 

@ EASY TO OPERATE! 


raising 


Pinion geor for fast 
worm gear for smooth lowering 


Bulletin J-7 (M) gives full information 
Write for your free copy 





A Complete Nation-Wide Scaffolding Service 


based on seventy years experience in designing, 
making and supplying off-the-ground safety equip- 
ment assures you 


WHAT vou neeo WHERE vou ween 1s WHEN vou weeo tt 














Greater Sefety...dMiciency...kconomy 


THE PATENT SCAFFOLDING & 


38-21 12th St., Dept. PR, Long Island City 1, New York 


Se Your Classified Telephone Directory tor Nearest Office 
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Butane is delivered to this tank farm by barges 


THE BROOKLYN UNION GAS COMPANY 


Usts ORY GAS 


to Pressurize Butane Tanks 


This Lectrodryer dries manufactured gas used 
for unloading tank cars and for forcing butane 
inte the system. 


Thousands of gallons of butane are held in is dried by this Lectrodryer. Thus, there’s no 
reserve here at the Greenpoint Works of The chance of moisture getting into the tanks. 
Brooklyn Union Gas Company, Brooklyn, Lectrodryers are performing equal service 
New York. It is fed into the system in case of at many points in your industry — DR Ying 
an emergency to supplement the regular air, gases and organic liquids; preventing 
supply of gas freeze-ups and contamination, helping to hold 
The butane is DRY when delivered, and delicate chemical reactions on the beam and 
the ¢ ompany is care ful to hee pit that way speeding up production. 
Manufactured gas used for forcing the butane lell vour troubles about moisture to 
out of the barge tanks in unloading, and again Pittsburgh Lectrodrver Corporation, 307 32nd 
for forcing it into the vaporizing equipment, Street, Pittsburgh 30, Pennsylvania. 


in England: Birlec, Limited, Tyburn Read, Erdington, Birmingham 
in Austraia: Birlec, Lumited, 51 Parramatta Read, Glebe, Sydney 


ia 
LECTRODRYERS DRY 


AS T 


REGISTERED TRADEMARK U S&S PAT OFF 





... deg HOMESTEAD-REISER 


FULL PORT od Seald) LUBRICATED 


. . « the Lowest Priced, Full-Port-Area Plug 
Valves In Their Rated Working Class 


If you’re using a venturi (restricted-port-area) valve with an opening of 


say, 60% standard pipe area, you are operating at reduced line pressure. 
To be sure of nearly full line pressure, you must use a larger size venturi, 
which of course means a higher priced valve . . . perhaps as much as 


3 & higher! 

for example: A 2'"° Homustead-Reiser has a 100%, full-port-area, or 4.78 
sq. in. The 22" size in 60% venturi pattern has only 2.87 sq. in. port area. 
Te approximate the full-port-oree of a 2/2 Homestecd-Reiser velve, a 3 
venturi must be used. And even then you'll hove less than Homestead-Reiser's 


full-port-orea. 


In the light of this evidence doesn’t it stand to reason that Homestead- 
Reisers with their 100 full-port-area are sound economy? 

Truly, from the standpoint of both first cost and 

length of service, they are the lowest priced, full-port- 


area lubricated plug valves in their rated working class! 


, ¢+- For complete information, write for Catalog 39, Section 5. 
We'll mail it to you promptly. 


D VALVE MANUFACTURING CO. 


“Serving Since 1892" 


Coreopolis, Pa. 


Company Publication 


PLUG VALVES 








“SELF-SEALD” 
MEANS 


+ « « thet in eddition te « full-port 
lubricant seal the wedge-action of the 
plug under line pressure, forces the 
finished surfaces of the plug ovtwerd 
end constantly presses them ageinst 
the seating surfaces of the body, thus 
keeping them always in intimete con- 
tect. The plug tically adj 
itself for weer, assuring extre long 
life, moeximum leakless service and 
lubricant economy. 











MASONEILAN MODEL 
PRESSURE CONTROLLER 


Offers Accurate ree 
Proportional Sealiseeen 


SCALE 


Control eee PROPORTIONAL BAND 
Py ADJUSTING KNOB 
- ‘ -_ 
Precise i 
BAND SCALE 
Response... ) an 


: = : OVER-RANGE 
Ease of — ve 
NOZILE BLOCK 


Adjustment | aoa 


CONTROL POINT 
SETTING KNOB 


SYNCHRONIZER 
wuT 


MANIFOLD 


...yet is Moderately Priced 


Masoneilan No. 2700 Pressure Controllers are especially designed 
for applications requiring accurate control when expensive instruments 
are not warranted. The pneumatic feedback, usually found only in more 
elaborate proportional controllers, assures precise response. The Con- 
trol point setting mechanism provides accuracy of adjustment and easily 


read expanded index scale. Control action is reversible with either bour- 





don or bellows. The controllers are furnished in two case styles: a uni- 
versal case for panel mounting; and a specially designed case for valve or 


wall surface mounting. 


liens: emieatinill ea Applications include _ pump governors, steam pressure reducing 
— mous , stations, gas well pressure reduction, and many others requiring small 
27 n high ) 


eee to intermediate proportional band. 


reducing service 
MASON-NEILAN REGULATOR COMPANY 
1182 ADAMS STREET, BOSTON 24, MASSACHUSETTS, U.S.A. 
Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago 
St. Lowis + Philadelphia « Houston + Denwer + Pittsburgh «+ Cleveland « Cincinnati « Tulsa 
Atlanta + Los Angeles + San Francisco + Salt Lake City + El Paso + Boise + Albuquerque 
Detroit « Charlotte, N.C. «+ Mason-Neilan Regulator Co., Led., Montreal and Toronto 
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IN THE PETROLEUM FIELD, 


the right answer to every temperature, pressure and corrosion 
resistance fittings problem is W-S Screw End and Socket Weld SPECIFY... 


Forged Steel Fittings. 
Basic materials are selected from a wide choice of carbon, stain- 


less and alloy steels. Designs are carefully engineered. Fittings 
are drop forged for strength . . . precision machined for accuracy 


—d 
of finish, and instrument inspected for perfection of threads, 
sockets, angles and concentricity. Investigate them today. 
Write for Bulletin A3-50, for information on Stainless and Alloy 


Steel Fitti « fe » Ss. 
Steel Fittings, ask for Bulletin S-1 FORGED STEEL 
SOLD THROUGH LEADING DISTRIBUTORS EVERYWHERE FITTINGS 


DISTRIBUTORS PRODUCTS DIVISION WATSOW -STULIMMANM isisvisnir 1848 - ROSELLE, NEW JERSEY 


Designers ond Manufacturers of Forged Stee! Fittings, Valves, Wire Rope Sheors, Hond Pumps, Jocks, Pipe Benders ond Hydraulic Equipment 


Vi 1ys if hlishin Company Publication 247 











Action of steam in Terry wheel 
turbine. The steam issues from 
an expanding nozie at high ve- 
locity and enters the side of the 
wheel bucket in which its direc- 
tion is reversed 180°. As this 
single reversal uses but a por- 
tion of the available energy, 
the steam is caught in a4 ste- 
tionary reversing chamber and 
returned again to the wheel. 
This process is repeated several 
times until practically all of the 
useful energy has been utilized. 


NO PARTS 
TO LOOSEN OR WORK OUT 


clearance is unnecessary and wear on the 
blades forming the pockets is of little con- 
sequence, as it does not materially affect 
horsepower or efficiency. 


The rotor of the Terry Wheel Turbine is a 
single forging of special composition steel 
in which a reries of semi-circu'ar buckets 
is milled. There are no separate parts to 
become loose or work out. 


The power-producing action of the steam 


takes place on the solid curved backs of 
these buckets or pockets. Therefore close 





For detailed information about this effec- 
tive construction and its advantages, write 
us on your business letterhead for a copy 
of Terry Turbine Bulletin S-116. 


T-1172 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 





PONTOON 





CENTER DECK 


PONTOON 
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Here’s How the HORTON’ Pontoon Roof 
Provides Protection Against Boiling Losses 


The above sketch shows how the Horton Pontoon 
Roof gives you effective protection from evaporation 
losses due to boiling when it is installed in a flat-bottom 
tank storing crude oil, gasoline or similar petroleum 
products. The air space in the pontoon ring around the 
outer edge of the deck insulates the seal and the liquid 
under it. If boiling oceurs, the vapor is trapped undet 
the center section of the deck which domes upward, 
forming a blanket of vapor over the surface of the 
liquid. This serves as an effective insulating medium 
and prevents further boiling. When the temperature de 
creases, the vapor trapped under the center of the roof 
condenses 

Normally the entire bottom of the Horton Pontoon 
Roof rests directly on the liquid in the tank. The vapor 
space exists only when boiling occurs 


The Horton Pontoon Roof is effective in preventing 
evaporation losses caused by boiling even though the 
center section of the deck is of single thickness. The pan 
type of floating roof, with the entire deck of single 
thickness, is not recommended however for installations 
where boiling is encountered. When boiling occurs 
under a pan roof, vapor is not trapped under the deck 
but escapes at the rim 

Protection from evaporation losses caused by boil 
ing is only one benefit provided by the Horton Pontoon 
Roof, It also cuts down corrosion, reduces the hire haz 
ard, and reduces evaporation losses caused by breathing 
and filling. Write our nearest office for full details. 
Below: 37,500-bbl. tank equipped with a Horton Pontoon Roof 


at the Esso Standard Oil Company refinery at Baton Rouge, La 
This view shows the pontoon and single deck sections clearly 


ee 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Atienta 3 
Birmingham | 
Boston 10 
Chicago 4 
Cleveland 15 


2146 Healey Building 
1548 North Fiftieth Street 
1030—201 Devonshire Street 


Detroit 26 
Havono 


1520 Leteyette Building 
402 Abreu Building 

Houston 2 2126 Nationa! Standerd Building 

2463 McCormick Building Los Angeles 17 1534 General Petroleum Building Seattle 1 
2234 Guildhall Building New York 6 3302— 165 Broadway Building Tulse 3 

REPRESENTATIVES AND Licenwsees 

Atelers et Chantiers de lo Seine Moritime, Poris, France Horton Steel Works, Limited, Fort Eric. Onteric, Canede 

Compagnia Tecnia Industrie Petroli, Rome, italy Motherwell Bridge & Engineering Company Limited, Motherwell, Scotiond 

Constructions Metalliques de Provence, Aries-sur-Rhone, France Whessoe, Limited, Darlington, England 

Chicege Bridge & Irom Company, Ltd. Apertade 1348, Corecas, Venezuele Comprime NV. Amsterdam—O. Netheriends 


Philedeiphie 3 1608 
Soit Lake City 4 
Sen Francisco |! 


1700 Woinut Street Building 
53) West 17th South Street 
1251-22 Battery Street Building 

133! Henry Building 
1626 Hunt Building 
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* Revere Copper & Brass Incorporated | 


Ridge Tool ( 
*Reckwell Manufacturing (Co 
*KReckweed Sprinkler Co. 
*Roots-Connersville Blower 
Rust-Cleam Corp 
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Allied Chemical & Dye Corp 
The Edward Seph Co. 
+" Standard Oil Company 
7 "Stone & Webster ~—j| Corp. 
*Strong, Carlisle & Hammond (o. 
‘sun Shipbailding Py Dry Deck Co 
Superior Manufacturing (Co. 
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Taylor Instrument Companies 
Tennessee Conl, Iron & Railroad Co 
*The Terry Steam Turbine Co. 

The Timken Koller Bearing Co 
Nicolay Tithestad Corp. 

Turner Halsey Co 
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*tnien Carbide and Carbon Corp 
United States Gasket Co 

United States Steel Corp. 

United States Steel Export Co. 
United States Steel Supply Co 
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‘Wallace & Tiernan Products, 
Walworth Co 
Warren Petroleum 
*Watson-Stillman 
Wedgentuc Valve Co 
Well Equipment Wire 
*Western Sapply Co. 
"Weston Electrical Inst - aan Corp. 
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Wyatt Metal & Boiler Works 
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we PUSH BUTTON AGE that yor were 
promised after the wor is rapidly unfold 
ng. Our own research and development 
nm this field ts coming to fryition even faster 
than we had anticipated Last month we 
announced to you ovr ELECTRONIC AUTO 
MATIC TANK GUAGE which gives YoU an 
instantaneous reading accurate to within 
by pushing ° button Totlay we ore 
happy te add another important reading 
to this same ELECTRONIC gavge- we give 
you an accurate temperature reading on 
the same dial 
Think of it! Accurate measurement and temperature read fale be remotely oh 
the simple operation of switches it immediately makes obsolete all previovs 
conceptions of measurement and temperature taking Convert the time save 
into dollars and you will be enthusiastic Interpret the hazards avoided 'n 
the light of Safety, and Electronic measurement of contents and temperature 
becomes @ MUST Ps 


Best of all the current which energizes the measuring and' temp€ rature cir 


cuits is low yoltage (7 which means small govge communications wire 
which spells economical -astallation. The initial cost 's low, the installation 
cost is low the maintenance is negligible you CANT AFFORD TO BE WITH 
OUT the $ & J. System of Electronic Measurement and Temperaturs Reading 
Write for complete details today 
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1 THE TEXAS COMPANY 


2 


- 


Again it's construction by Graver .. . this time, 
The Texas Company's first large east coast 
refinery—the multi-million dollar Eagle Point 
Works at Westville, New Jersey. 


The Furfural Unit is a special design developed 
by The Texas Company and erected by the 
Graver Construction Co. This unit efficiently 
removes sulphur from middle distillates which 
are processed into diesel fuel and heating oil. 
The Linde Treating Unit was designed and 
erected by Graver from a flow sheet. 


- 





Other Graver construction included five cooling 
tower basins and pump houses, propane control 
house, B.S.W. pump house, river pump house, 
barometric oil separator basin and such mis- 
cellaneous jobs as foundations, pipe supports, 
sewers, manholes, and the handling of all 
material. 


For further information and details... 
touch with Graver today. When 

it comes to construction... 

come to Graver! 


GRAVER CONSTRUCTION CO. 








te 
CHICAGO 








Engineering Dept 


424 MADISON AVE., NEW YORK 17, N. Y. 


Jersey City, NJ HOUSTON 


A DIVISION OF GRAVER TANK & MFG.CO.[NC. East cHIcAGo, IND. 





NUMBER 2 OF A SERIES 


SATISFIED by the operation of Koch Kaskade trays in 
another of their gasoline plants, Peppers naturally specified 
them in all the towers of their new gasoline plant at 
Britton, Oklahoma. These towers include an absorber, 
stripper, deethanizer, depropanizer and a debutanizer. 


A LARGE number of Koch Kaskade tray installations 
are repeat orders from satisfied customers. It will pay 
you to investigate the economy and operating efficiency 
of Koch Kaskade fractionating trays. Write us today, 
no obligation. 
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The Patterson Foundry and Machine Company 


East Liverpool, Ohio, U.S.A 








eo The Patterson Foundry and Machine Company Canada Ltd. je : 


Toronto Canada ’ 


